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(57) A triblock oligomer (A) which has a structure 
represented by the following formula (0 and a weight 
average molecular weight 100 to 8000 is provided. The 
triblock oligomer (A) exhibits excellent initial and long 
term antistatic performance as well as excellent initial 
and long term antifogging performance. Also provided 
are a thermoplastic resin composition containing such 
triblock oligomer (A), and an extruded/molded article 
wherein ratio of oxygen atom number to carbon atom 
number on the surface, the average particle diameter of 
the dispersed particles, ratio of the average particle 
diameter in the major axis to the average particle diam- 
eter in the minor axis, and average distance between 
gravity center of the dispersed particles are within par- 
ticular ranges. 



R 2 . R 3 : alkytene groip; m: integer of 1 to 30; 
n: integer of 0 to 29; R 4 : alkylene group; 
Y: oxygen atom, OC(=0), C(=0)0, OC(=0)0, 
NHC(»0), orC(«0)NH; 

R 5 : hydrogen atom, alkyl group, alkenyl group, aryl 
group, or a homopolymer or a copolymer of an a- 
olefin). 
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(A: R 1 -X-; 

B: - (R 2 - 0) m - (R 3 - 0) n -; 
C: — R 4 — Y — R 5 ; 

R 1 : alkyl group, alkenyl group, or a homopolymer or 
a copolymer of an cc-olef in; 
X: oxygen atom, OC(=0), C(=0)0, OC(=O)0. 
NHC(=0), orC(=0)NH; 
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Description 

TECHNIQAIFIEIP 

5 [0001 ] This invention relates to a novel triblock oligomer, a novel thermoplastic resin composition, and a navel antifbg 
extruded/molded article. 

BACKGROUND TECHNOLOGY 

w [0002] Thermoplastic resins such as polyolefins, polyamides, polyestere. polyacetals, polystyrenes, acrylonrtrile-buta- 
diene-styrene copolymers, acrylonrtrile-styrene copolymers, polymethacrylates, polycarbonates, polyphenylene 
oxides, polyvinyl chlorides, polyvinyfidene chlorides, polyvinyl acetates, ethylene-(meth)acrylate copolymers and the 
like are provided with excellent workability, chemical resistance, and mechanical properties, and these resins have 
been widely used in various applications after forming into injection molded articles, blown extruded articles, films, 

is sheets, fbere, and the like. Thermoplastic resins, however, generally have a large contact angle with water, and when 
they are brought in contact with water, small water droplets are often formed on the resin surface, and water is likely to 
be repelled by the resin surface. In view of such situation, when a thermoplastic resin is used for an agricultural film, a 
food wrapping fOm, a an extruded/molded article, various surfactants have been blended in the resin composition 
depending on the intended use of the product in order to prevent loss of good appearance, to facilitate wetting of the 

20 article, or to impart the article with antifbg properties. 

[0003] Various surfactants are used as the antifogging agents for the thermoplastic resins, and surfactants of different 
types are selected depending on the particular purpose of their use, for example, to impart the article with antistat and 
antifbg performance immediately after its extrusion or molding, to provide prolonged antistat and antifbg performance, 
and the like. 

25 [0004] Among such surfactants, those capable of imparting the article with prolonged antistat and antrfog perform- 
ance are less likely to impart sufficient initial performance, and use of a fast-acting surfactant in an excessive amount 
to solve such inconvenience is likely to result in the failures such as tackiness, whitening and the like after prolonged 
use. In consideration of such situation, a surfactant which is an antistatic and antifogging agent of fast-acting type and 
a surfactant which is an antistatic and antifogging agent exhibiting sustained effects have been used in combination to 

30 cope with the case. 

[0005] It has been, however, difficult to impart an article with continuous antistat and antifbg performance for a pro- 
longed period even if the combination of two or more surfactants were used as descrbed above due to the difficulty in 
controlling migration of the surfactants to the surface of the article. It has been even more difficult to produce an antifbg 
extruded/molded article which can endure the outside weather and large temperature variance without detracting from 
35 the stable antifog performance for a prolonged period as required in the case of a film to be used for an agricultural pur- 
pose. 

SUMMARY QF THE INVENTION 

40 [0006] In view of 6uch situation, an object of the present invention is a novel triblock oligomer which is adapted for use 
as an antifogging agent and which can be blended in a thermoplastic resin to impart excellent antifog performance 
immediately after the extrusion or molding as well as stable prolonged antifog performance with the article. 
[0007] Second object of the present invention is to provide a thermoplastic resin composition which can be used in 
molding and extruding various articles and which exhibits excellent antifog performance as soon as immediately after 

45 the extrusion or molding as well as stable prolonged antifog performance. 

[0008] Third object of the present invention is to provide an antifog article which exhibits excellent antifog performance 
immediately after the extrusion or molding as well as stable prolonged antifog performance. 
[0009] In order to accomplish the first object as described above, the present invention provides a triblock oligomer 
(A) which has a structure represented by the following general formula (I): 

so 

A-B-C (I) 
wherein A has a structure represented by the following general formula (li): 

55 — R 1 — X — (||) 

z 

wherein R 1 represents a straight chain or branched alkyl group or alkenyl group containing 10 to 40 carbon atoms, 
or a homopolymer or a copolymer of an a-olefin containing 2 to 4 carbon atoms, and X represents oxygen atom, 
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OC(=0). C{=0)0. OC(«0)0. NHC(=0). or C(=0)NH; 

B has a structure represented by the following general formula (III): 



— (tf-o) — (r 3 — o4— ( in ) 



wherein R 2 and R 3 represent a straight chain or branched alkylene group containing 1 to 4 carbon atoms and R 2 
and R 3 are different from each other, m is an integer of 1 to 30, and n is an integer of 0 to 29 with the proviso that 
m + n s 30; and 

C has the structure represented by the following general formula (IV): 

-fl'-Y-R 5 (IV) 

wherein R 4 represents a straight chain or branched alkylene group containing 1 to 4 carbon atoms, Y represents 
oxygen atom, OC(»0), C(-0)0. OC(«0)0, NHC(-O), or C(-0)NH, and R 5 represents hydrogen atom, a straight 
chain or branched aikyl group, alkenyl group, or aryl group containing 1 to 40 carbon atoms, or a homopolymer or 
a copolymer of an a-olef in containing 2 to 4 carbon atoms; and 

which has a weight average molecular weight measured by gel permeation chromatography (hereinafter referred 
to as X3PC") in the range of 100 to 8000. 

[0010] The present invention also provides a triblock oligomer (A) which has a weight average molecular weight 
measured by QPC of 500 to 8000. 

[001 1 ] The present invention also provides a triblock oligomer (A) wherein said triblock oligomer (A) is a reaction prod- 
uct of a higher fatty acid (B) containing 10 to 40 carbon atoms or a polyolefin having a carboxylic acid group (C) with a 
polyoxyalkylene compound (D) represented by the following general formula (V) or a pdyoxyalkylene compound (E) 
represented by the following general formula (VI): 

Z-£r 2 — 0-) — f R 3 -0-) — R 4 — O — R 5 (V) 



wherein R 2 , R 3 and R 4 represent a straight chain or branched alkylene groip containing 1 to 4 carbon atoms and 
R 2 and R 3 are different from each other, R 5 represents a straight chain or branched alkyl group, alkenyl group, or 
aryl group containing 1 to 40 carbon atoms, or a homopolymer or a copolymer of an a-olefin containing 2 to 4 car- 
bon atoms, Z represents OH or NH 2 , m is an integer of 1 to 30. and n is an integer of 0 to 29 with the proviso that 
m + n s 30; 



Z-^-R*— O-) — (-R 3 — 0-) — R 4 — Z (VI) 



wherein R 2 , R 3 and R 4 represent a straight chain or branched alkylene group containing 1 to 4 carbon atoms and 
R 2 and R 3 are different from each other, Z represents OH a Nhfe, m is an integer of 1 to 30, and n is an integer of 
0 to 29 with the proviso that m + n s 30. 

[0012] The present invention also provides a triblock oligomer (A) wherein said higher fatty acid (B) is a higher fatty 
acid containing 10 to 40 carbon atoms obtained by oxidation or hydrolysis of a natural wax. 
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[001 3] The present invention also provides an antifogging agent comprising the triMock oligomer (A). 
[0014] In order to accomplish the second object as descrfced above, the present invention provides a thermoplastic 
resin composition characterized in that said composition comprises a thermoplastic resin (F) and 0.1 to 20 parts by 
weight of the triblock oligomer (A) per 100 parts by weight of the thermoplastic resin (F). 

[001 5] The present invention also provides a thermoplastic resin composition characterized in that said composition 
comprises a thermoplastic resin (F), 0. 1 to 20 parts by weight of the triblock oligomer (A) and 0.01 to 30 parts by weight 
of a surfactant (G) per 1 00 parts by weight of the thermoplastic resin (F). 

[001 6] The present invention also provides a thermoplastic resin composition characterized in that said composition 
comprises a thermoplastic resin (F), 0. 1 to 20 parts by weight of the triblock oligomer (A), 0.01 to 30 parts by weight of 
a surfactant (G), and 0.01 to 30 parts by weight of at least one agent for preventing migration of the antifogging agent 
(H) selected from the group consisting of a hydrocarbon resin, a modified polyolef in, an oxidized polyolef in and a natural 
wax per 100 parts by weight of the thermoplastic resin (F). 

[0017] The present invention also provides a thermoplastic resin composition wherein said thermoplastic resin (F) is 
at least one thermoplastic resin selected from the group consisting of a polyolefin, a polyvinyl chloride, and an ethylene- 
vinyl acetate copolymer. 

[0018] In order to accomplish the third object as described above, the present invention provides an antifbg 
extruded/molded article comprising a thermoplastic resin (F) and an antifogging agent (J) wherein ratio (O/C) of number 
of oxygen atoms to number of carbon atoms on the surface of the extruded/molded article is at least 1 0/1 00, character- 
ized in that 

said antifogging agent (J) is dispersed in the surface region of at least 5 jim thick in the conditions such that: 
the average particle diameter is in the range of 0.05 to 0.5 jim; 

ratio Lw/Lh of average particle diameter in the direction of major axis (Lw) to average particle diameter in the direc- 
tion of minor axis (Lh) of the dispersed particles is up to 3.0; and 
average distance between gravity center of the dispersed particles is up to 1 .5 jim. 

[001 9] The present invention also provides an antifbg extruded/molded article wherein said antifogging agent (J) con- 
tains within its molecule at least one of the functional groups represented by the following formula (J-1) to (J-5): 

{tf-OpR 7 (j-1) 

wherein R 6 represents a straight chain or branched afkylene group containing 1 to 4 carbon atoms, R 7 represents 
hydrogen atom or a straight chain or branched alkyl group containing 1 to 22 carbon atoms, and p is an integer of 
1 to 30; 

-OH (J-2) 
-S0 3 X (j-3) 
wherein X represents hydrogen atom or Na, K or Li; 

■N + (R)3Q- (J-4) 

wherein the three R in the formula may be the same or different, and may represent hydrogen atom a an alkyl 
group containing 1 to 3 carbon atoms, and Q represents CI, Br or I 

-N^RfcCOO- (j-5) 

wherein the two R in the formula may be the same or different, and may represent hydrogen atom or an alkyl group 
containing 1 to 3 carbon atoms. 

[0020] The present invention also provides an antifbg extruded/molded article wherein said antifogging agent (J) has 
a weight average molecular weight measured by GPC of 100 to 8,000, and an absolute value of the difference 
(dX = |Xf - Xj|) between solubility parameter value of said thermoplastic resin (F) (Xf) and solubility parameter value of 
said antifogging agent (J) (XO of 0 to 1 (cal/ml) 1 * 

[0021] The present invention also provides an antifbg extruded/molded article wherein said antifogging agent (J) has 
a weight average molecular weight measured by GPC of 100 to 5,000. 

[0022] The present invention also provides an antifbg extruded/molded article wherein said thermoplastic resin (F) is 
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a polyolef in, and said antifogging agent (J) has a value of solubility parameter (Xj) of 7 to 9 (cal/mJ) 1/2 . 

[0023] The present invention also provides an antifog extruded/molded article wherein said antifogging agent (J) has 

a structure represented by the following general formula (I): 

A-B^C (I) 

wherein A has a structure represented by the following general formula (II): 

R 1 -X- (II) 

wherein R 1 represents a straight chain or branched alkyl group or aJkenyl group containing 10 to 40 carbon atoms, 
or a homopolymer or a copolymer of an a-olefin containing 2 to 4 carbon atoms, and X represents oxygen atom, 
OC(=0). C(=0)0, 00(=O)O, NHC(=0), or C(=0)NH; 
B has a structure represented by the following general formula (III): 



— f R*-o) — (r 3 — o4— < hi ) 

m * ' n 



wherein R 2 and R 3 represent a straight chain or branched afkyfene group containing 1 to 4 carbon atoms and R 2 
and R 3 are different from each other, m is an integer of 1 to 30, and n is an integer of 0 to 29 with the proviso that 
m + n s 30; and 

C has the structure represented by the following general formula (IV): 

-R 4 -Y-^R 5 (IV) 

wherein R 4 represents a straight chain or branched alkylene group containing 1 to 4 carbon atoms. Y represents 
oxygen atom, OC(=0), C(=0)0, OC(=0)0, NHC(*0), or C(=0)NH, and R 5 represents hydrogen atom, a straight 
chain or branched alkyl group, alkenyl group, or aryl group containing 1 to 40 carbon atoms, or a homopolymer or 
a copolymer of an a-olefin containing 2 to 4 carbon atoms; and has a weight average molecular weight measured 
by QPC in the range of 100 to 8000. 

[0024] The present invention also provides an antifog extruded/molded article wherein said antifogging agent (J) is a 
reaction product of a higher fatty acid (B) containing 10 to 40 carbon atoms or a polyolef in having a carboxyiic acid 
group (C) with a polyoxyalkylene compound (D) represented by the following general formula (V) or a polyoxyalkylene 
compound (E) represented by the following general formula (VI): 

z4r 2 -o4— £r 3 -o4— r 4 — o— r 5 (V) 



wherein R 2 , R 3 and R 4 represent a straight chain or branched alkylene groLp containing 1 to 4 carbon atoms and 
R 2 and R 3 are different from each other, R 5 represents a straight chain or branched alkyl group, alkenyt group, or 
aryl group containing 1 to 40 carbon atoms, or a homopolymer or a copolymer of an a-olefin containing 2 to 4 car- 
bon atoms, Z represents OH or NH 2 , m is an integer of 1 to 30, and n is an integer of 0 to 29 with the proviso that 
m + n s 30; 
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wherein R 2 , R 3 and R 4 represent a straight chain or branched alkylene group containing 1 to 4 carbon atoms and 
R 2 and R 3 are different from each other, Z represents OH or Nhfe, m is an integer of 1 to 30, and n is an integer of 
0 to 29 with the proviso that m + n s 30. 

[0025] The present invention also provides an antifog extruded/molded article wherein said arrtifogging agent (J) is a 
reaction product of a polyolef n having a carbaxytic acid group (C) or a higher fatty acid containing at least 16 carton 
atoms or a derivative thereof (B-1) with a polyoxyalkylene compound (D) represented by the following formula (D-1): 

URS-OVR 7 (D-1) 

wherein L represents OH or NH 2 , R 6 represents a straight chain or branched alkylene groip containing 1 to 4 carbon 
atoms, R 7 represents a straight chain or branched alkyl group containing 1 to 22 carbon atoms, and p is an integer of 
1 to 30. 

[0026] The present invention also provides an antifog extruded/molded article wherein said higher fatty acid (B) is a 
higher fatty add containing 10 to 40 carbon atoms obtained by oxidation or hydrolysis of a natural wax. 
[0027] The present invention also provides an antifog extruded/molded article characterized in that said 
extruded/molded article comprises a thermoplastic resin (F), and 0.1 to 20 parts by weight of said arrtifogging agent (J) 
per 100 parts by weight of the thermoplastic resin (F). 

[0028] The present invention also provides an antifog extruded/molded article characterized in that said 
extruded/molded article comprises a thermoplastic resin (F), 0. 1 to 20 parts by weight of said arrtifogging agent (J), and 
0.01 to 30 parts by weight of a surfactant (Q) per 100 parts by weight of the thermoplastic resin (F). 
[0029] The present invention also provides an antifog extruded/molded article characterized in that said composition 
comprises a thermoplastic resin (F), 0.1 to 20 parts by weight of said arrtifogging agent (J), 0.01 to 30 parts by weight 
of a surfactant (Q), and 0.01 to 30 parts by weight of at least one agent for preventing migration of the arrtifogging agent 
(H) selected from the group consisting of a hydrocarbon resin, a modified polyolef in, an oxidized polyolef in and a natural 
wax per 100 parts by weight of the thermoplastic resin (F). 

[0030] The present invention also provides an antifog extruded/molded article wherein said thermoplastic resin (F) is 
at least one thermoplastic resin selected from the group consisting of a polyolef in, a polyvinyl chloride, and an ethylene- 
vinyl acetate copolymer. 

[0031 ] The present invention also provides an antifog extruded/molded article wherein said article is a film. 

[0032] The present invention also provides an antifog extruded/molded article wherein said film is a film for agricultural 

purpose. 

PREFERRED EM BODIMENTS FOR CARRYING OUT THE INVENTION 

[0033] Next, the triblock oligomer (A), the arrtifogging agent, the thermoplastic resin composition, and the antifog 
extruded/molded article of the present invention are described in detail. 

[0034] The triblock oligomer (A) of the present invention is represented by the following general formula (I): 

A— B-C (I) 

[0035] In the formula (I), A has a structure represented by the following general formula (II), B has a structure repre- 
sented by the following general formula (III), and C has a structure represented by the following general formula (IV): 

R 1 ^C— (II) 



— f R 2 -o) (r 3 — O)- ( III ) 

1 'm * ' n 



, and 

— R 4 — Y — R 5 (IV) 
In the formula (II), R 1 represents a straight chain or branched alkyl group or alkenyl group containing 10 to 40 car- 
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bon atoms, or a homopolymer or a copolymer of an a-olefin containing 2 to 4 carbon atoms. 

Exemplary straight chain or branched alkyl groups or alkenyl groups containing 10 to 40 carbon atoms include 

dodecyl, tetradecyi, hexadecyl, octadecyl and dodecadecyl. 

Exemplary a-olef ins of the homopolymer or copolymer of an a-olefin containing 2 to 4 carbon atoms include ethyl- 
ene, propylene, and butene-1. 

X represents oxygen atom, OC(=0), C(oO)0, OC(oO)0, NHC(-O), or C(=0)NH. Among these, oxygen atom, 
OC(=0), C(=0)0 , NHC(*0), and C(=0)NH are desirable in view of high resistance to hydrolysis. 
In the formula (III), R 2 and R 3 represent a straight chain or branched alkyiene group containing 1 to 4 carbon atoms 
and R 2 and R 3 are different from each other. Exemplary alkyiene groups for R 2 and R 3 include -CH r , -CH2CH2-, • 
CH 2 CH(CH3)- ( and -CHaCI-KCKb CH3)-. Among these, the preferred are -CH2CH2- and -CH 2 CH(CH3) - in view of 
the superior antifog properties of the resulting triblock oligomer. 

m is an integer of 1 to 30, and preferably 2 to 20, and more preferably 2 to 10; and n is an integer of 0 to 29, and 
preferably 0 to 20, and more preferably 0 to 1 0 with the proviso that m + n s 30. 

In the formula (IV), R 4 represents a straight chain or branched alkyiene group containing 1 to 4 carbon atoms. 
Exemplary alkyiene groups for R 4 include -CH r , -CHaCKfe-, -CH 2 CH(CH3)-, and -CHgCHJCh^ CH3)-. Among 
these, the preferred are -CH 2 CH 2 - and '0H 2 CH{CH z )- in view of the superior antifog properties of the resulting tri- 
block oligomer. 

Y represents oxygen atom, OC(=0). C(oO)0, OC(<=0)0, NHC(=0), or C(=0)NH. Among these, Y is preferably oxy- 
gen atom, C(=0)0, or OC(=0) in consideration of hue, weatherability, and the like. 

R 5 represents hydrogen atom, a straight chain or branched alkyl group, alkenyl group, or aryl group containing 1 to 
40 carbon atoms, or a homopolymer or a copolymer of an a-olefin containing 2 to 4 carbon atoms. 

[0036] Exemplary straight chain or branched alkyl groups, alkenyl groups, or aryl groups containing 1 to 40 carbon 
atoms for the R 5 include dodecyl, tetradecyi, hexadecyl, octadecyl, dodecadecyl, phenyl, benzyl, methylphenyl, ethyl- 
phenyl, n-propylphenyl, i-propylphenyl, n-butylphenyl, sec-butylphenyl, t-butylphenyl and nonylphenyl. 
[0037] Exemplary a-olefins of the homopolymer or copolymer of an a-olefin containing 2 to 4 carbon atoms include 
ethylene, propylene, and butene-1. 

[0038] The triblock oligomer (A) of the present invention generally has a weight average molecular weight measured 
by GPC in the range of 100 to 8000, preferably 500 to 8000, more preferably 500 to 5000, and most preferably 600 to 
3000. It is even more preferable in view of the superior initial properties of antifogging that the average molecular weight 
measured is less than 1000. The melting point measured by DSC is generally in the range of 30 to 160°C, preferably 
40 to 1 20°C, and more preferably 40 to 1 1 0°C. 

[0039] The triblock oligomer (A) of the present invention is not limited by the production process, and may be any tri- 
block oligomer as long as it has the structure represented by the formula (I). In the present invention, the triblock oli- 
gomer (A), however, is preferably a reaction product of a higher fatty acid containing 10 to 40 carbon atoms (B) or a 
polyolef in having a carboxylic acid group (C) with a polyoxyalkylene compound (D) represented by the following general 
formula (V), or with a polyoxyalkylene compound (E) represented by the following general formula (VI): 

Z-(-R 2 -0-) — f R 3 "0-) — R 4 — O — R 5 (V) 
'm * 'n 



Z^R 2 -0-}^R 3 -Ch}^R 4 — Z (VI) 



In the formula (V) or (VI), R 2 , R 3 and R 4 represent a straight chain or branched alkyiene group containing 1 to 4 
carbon atoms and R 2 and R 3 are different from each other; and R 5 represents a straight chain or branched alkyl 
group, alkenyl group, or aryl group containing 1 to 40 carbon atoms, or a homopolymer or a copolymer of an a-de- 
f in containing 2 to 4 carbon atoms. Examples of R 2 , R 3 , R 4 and R 5 are the same as those mentioned for the formula 
(II), (III) or (VI). 

m is an integer of 1 to 30, and n is an integer of 0 to 29 with the proviso that m + n s 30. 
Z represents OH or NH 2 . 
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[0040] Exemplary higher fatty acids containing 1 0 to 40 carbon atoms (B) which is used in the preparation of the reac- 
tion product constituting a preferable example of the triblock oligomer (A) of the present invention include lauric add, 
palmitic acid, stearic acid, behenic acid, and montan acid. Among these, those prepared by oxidizing or hydrdyzing a 
natural wax are preferred. 

[0041 ] In the present invention, a natural wax is a wax secreted by a plant or an animal or a wax extracted from a 
mineral, which is an ester of a higher fatty acid and a higher alcohol and which is solid at normal temperature. 
[0042] Exemplary waxes of plant origin include candelilla wax, carnauba wax, rice wax, Japan wax, and jojoba oil. 
[0043] Exemplary waxes of animal origin include beewax, lanolin (wool grease), and whale wax. 
[0044] Exemplary mineral waxes include montan wax. 

[0045] In the present invention, use of a higher fatty acid containing 10 to 40 carbon atoms obtained by oxidation or 
hydrolysis of the natural wax as described above is preferable in view of the excellent initial antifog properties and pro- 
longed antifog properties of the resulting product 

[0046] Production of the higher fatty acid (B) by oxidation or hydrolysis of the natural wax may be conducted by any 
of the methods known in the art, for example, by oxidizing the natural wax as described above with a chromic acid such 
as chromium sulfate, or by hydrolyzing the natural wax with an acid catalyst 

[0047] In the present invention, the higher fatty acid produced by such method may be used either alone or in corrfci- 
nation of two or more such fatty acids. 

[0048] Among such higher fatty acids, use of the montan acid wax produced by oxidizing montan wax with chromic 
acid for the higher fatty acid (B) is preferable in the present invention in view of the superior hue, hardness and other 
properties of the resulting product 

[0049] The polyolefin having a carboxylic acid group (C) which is used in the preparation of the reaction product con- 
stituting a preferable example of the triblock oligomer (A) of the present invention may be prepared by graft copolymer- 
izing an unsaturated carboxylic acid to a polyolefin. 

[0050] Exemplary unsaturated carboxylic acids which may be used for this purpose include unsaturated carboxylic 
acids such as acrylic acid, methacrylic acid, maleic acid, fumaric acid, tetrahydrophthalic acid, rtaconic acid, citraconic 
acid, crotonic acid, isocrotonic acid, norbornene dicarboxylic acid, and bicyclo[2,2,1]hepto-2-ene-5,6-dicarbQxylic acid, 
and derivatives thereof (acid anhydrides, acid ha) ides, amides, imides, esters and the like). 
[0051] Exemplary unsaturated carboxylic acid derivatives include malenyl chloride, malenylimide, maleic anhydride, 
itaconic anhydride, citraconic anhydride, tetrahydrophthalic anhydride, bicydop,2 t 1]hepto-2-ene-5,6-dicarboxylic anhy- 
dride, dimethyl maleate, monomethyl maleate, diethyl maleate, diethyl fumarate, dimethyl itaconate, cfi ethyl citraconate, 
dimethyl tetrahydrophthalate, dimethyl bicydo[2,2,1]hepto-2-ene-5,6<iicarbQxylate. hydraxyethyi (meth)acrylate, 
hydroxypropyl (meth)acrylate, glyddyl (meth)acrylate, aminoethyl methacrylate, and aminopropyl methacrylate. 
[0052] Among these, the preferred are (meth)acrylic acid, maleic anhydride, hydraxyethyi (meth)acrytate, glyctdyl 
(meth)acrylate, and aminopropyl methacrylate. 

[0053] The content of the grafted unsaturated carboxylic add in the polyolefin having a carboxylic acid group (C) used 
in the present invention is generally in the range of 0.1 to 20% by weight, and preferably in the range of 0.5 to 1 0% by 
weight The content of the grafted unsaturated carboxylic add as used herein designates the content on weight bases 
of the grafted comonomer in the graft copolymerized polymer. For example, when 1 g of the monomer is graft copoly- 
merized in 100 g of the graft polymer, the content of the grafted monomer is 1% by weight. 

[0054] Furthermore, the polyolefin having a carboxylic acid group (C) may generally have a weight average molecular 
weight measured by GPC of 100 to 8000, preferably 500 to 8000, more preferably 500 to 5000, and more preferably 
600 to 3000 in order to produce a triblock oligomer adapted for use as an antifbgging agent capable of imparting a pro- 
longed antistat and antifog performance. 

[0055] The polyolefin having a carboxylic acid group (C) may be produced by a known method such as the method 
disclosed in JP-B 52-22988, and for example, by heating and melting a polyolefin at a temperature higher than its sof- 
tening point and simultaneously and sequentially adding dropwtse an unsaturated carboxylic acid and a peroxide with 
stirring to thereby proceed the graft copolymerization reaction. 

[0056] In the present invention, the polyolefin having a carboxylic acid group (C) may be used either alone or in com- 
bination of two or more such potyolefins. 

[0057] The polyoxyaJkylene compound (D) which may be used in the preparation of the reaction product constituting 
a preferable example of the triblock oligomer (A) of the present invention is an amine or an alcohol compound which 
has the polyaxyalkyfene moiety and which has the structure as represented by the above general formula (V). 
[0058] Such poJyoxyalkylene compound (D) may be prepared by adding an alkylene oxide containing 1 to 4 carbon 
atoms to an alcohol, and optionally converting the terminal hydroxy! group to amine. 

[0059] Exemplary such polyoxyaJkylene compounds (D) indude poly(3 molejoxyethylene tauryl ether, poly(4 
mole)oxyethyiene lauryl ether, poly(5 mole)oxyethylene lauryl ether, poly(6 mole)oxyethylene lauryl ether, poly(9 
mole)oxyethy!ene lauryl ether, poly(14 mole)oxyethylene lauryl ether, poly(30 mole)axyethylene lauryl ether, poly(3 
mole)oxyethylene methyl ether, poly(4 mole)oxyethylene methyl ether, poly(5 mole)oxyethytene methyl ether, poly(6 
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mo!e)Qxyethy!ene methyl ether. pdy(14 mole)oxyethylene methyl ether, poly(30 mole)oxyethylene methyl ether, poly(3 
mde)oxyethylene butyl ether, poly(5 mole)oxyethylene butyl ether, poly(14 mdejoxyethylene butyl ether, poly(30 
mole)oxyethytene butyl ether, poly(5 mole)oxyethylene nonylphenyt ether, poly(1 4 mole)oxyethylene nonytphenyl ether, 
poly(30 molejoxyethylene nonytphenyl ether, poly(5 molejoxyethylene phenyl ether, poly(14 mole)oxyethylene phenyl 
ether, poly(30 molejoxyethylene phenyl ether, poly(5 molejaxypropylene lauryi ether, pdy(30 mole)oxypropy!ene lauryl 
ether, poly(5 molejoxypropylene methyl ether, pdy(30 mole)oxypropylene methyl ether, poly(2 molejaxypropylene- 
poly(5 mole) axyethylene lauryl ether, amino*poly(5 molejoxyethylene methyl ether, amino-poly(14 molejoxyethylene 
methyl ether, amino-poly(30 molejoxyethylene methyl ether, and amino-poly(2 mole)oxypropylene-poly(5 molejoxyeth- 
ylene methyl ether. 

[0060] Among these, the preferred are poly(3 molejoxyethylene methyl ether, po!y(4 molejoxyethylene methyl ether, 
poly(5 molejoxyethylene methyl ether, poly(6 molejoxyethylene methyl ether, pdy(3 molejoxyethylene lauryl ether, 
poly(4 molejoxyethylene lauryl ether, poly(5 molejoxyethylene lauryl ether, poly(6 molejoxyethylene lauryl ether, and 
amino-poly(5 molejoxyethylene methyl ether. 

[0061 ] The polycocyalkylene compound (E) which may be used in the preparation of the reaction product constituting 
a preferable example of the triblock oligomer (A) of the present invention is a compound represented by the above gen- 
eral formula (VI). 

[0062] Exemplary such polyoxyalkylene compounds (E) include polyethylene glycol, polypropylene glycol, pdybuty- 
lene glycol, poIy(axyethylene)(axypropylene), and polycxyethylenediamine. 

[0063] The polyoxyalkylene compounds may generally have a molecular weight of 100 to 8000, preferably 100 to 
5000, and more preferably 100 to 3000. 

[0064] In the production of the reaction product constituting a preferable example of the trfclock oligomer (A) of the 
present invention, when the higher fatty acid (B) is reacted with the polyoxyalkylene compound (D) or the polyoxy- 
alkylene compound (E), the higher fatty acid (B) is preferably reacted with 0.1 to 5 molar amount of the polyoxyalkylene 
compound (D) or the polyoxyalkylene compound (E). In order to accelerate the reaction, the reaction is preferably con- 
ducted under reduced pressure. When a compound wherein Z is OH in the formula (V) is used for the polyoxyalkylene 
compound (D), the reaction may be conducted in the presence of a known esterification catalyst 
[0065] The carboxyiic acid moiety of the higher fatty acid (B) may be preliminarily esterified with a lower alcohol such 
as methanol before the reaction. 

[0066] The reaction between the higher fatty acid (B) and the polyoxyalkylene compound (D) may be conducted after 

dissolving at least a part of both compounds in a nonpolar solvent, or after melting both compounds. 

[0067] Exemplary nonpolar solvents used in the reaction include aromatic hydrocarbon solvents such as benzene, 

toluene, and xylene; aliphatic hydrocarbon solvents such as pentane, hexane, heptane, octane, nonane, and decane; 

alicyclic solvents such as cyclohexane, methylcyclohexane, and decahydronaphthalene; and chlorinated hydrocarbons 

such as chlorobenzene, dichlorobenzene, trichtorobenzene, methylene chloride, chloroform, carbon tetrachloride, and 

tetrachloroethylene. 

[0068] The reaction is desirably conducted at a reaction temperature in the range of 50 to 250C, and more preferably 
at a reaction temperature of 80 to 200C. 

[0069] When the reaction is conducted with the higher fatty acid (B) in molten state, the reaction is preferably con- 
ducted at a terrperature higher than the melting point of the higher fatty acid (B) and below 300C. 
[0070] In the production of the reaction product constituting a preferable example of the triblock oligomer (A) of the 
present invention, when the polyolefin having a carboxyiic acid group (C) is reacted with the polyoxyalkylene compound 
(D) or the polyoxyalkylene compound (E), the polyolefin having a carboxyiic acid group (C) is preferably reacted with 
0.1 to 5 molar amount in relation to the carboxyiic acid group in the polyolefin (C) of the polyoxyalkylene compound (D) 
or the polyoxyalkylene conpound (E). In order to accelerate the reaction, the reaction is preferably conducted under 
reduced pressure. When a compound wherein Z is OH in the formula (V) is used for the polyoxyalkylene compound (D), 
the reaction may be conducted in the presence of a known esterification catalyst 

[0071] The carboxyiic acid moiety of the polyolefin having a carboxyiic acid group (C) may be preliminarily esterified 
with a lower alcohol such as methanol before the reaction. 

[0072] The reaction between the polyolefin having a carboxyiic acid group (C) and the polyoxyalkylene compound (D) 
or the polyoxyalkylene compound (E) may be conducted after dissolving at least a part of both compounds in a nonpolar 
solvent or after melting both compounds. 

[0073] The reaction is desirably conducted at a reaction temperature in the range of 50 to 250C, and more preferably 
at a reaction temperature of 80 to 200C. 

[0074] When the reaction is conducted with the polyolefin having a carboxyiic acid group (C) in molten state, the reac- 
tion is preferably conducted at a temperature higher than the melting point of the polyolefin having a carboxyiic acid 
group (C) and below 300C. 

[0075] The thus produced the triblock oligomer (A) has good balance between hydrophobicity and hydrophilicity, and 
when used as an antifogging agent or an antistatic agent this triblock oligomer (A) can maintain antifog and antistat 
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properties for a prolonged period. 

[0076] The triblock oligomer (A) of the present invention may be used either alone or in combination of two ore more 
such oligomers. 

[0077] When the tri block oligomer (A) of the present invention is used as an antifogging agent, the triblock oligomer 
(A) may be used by adding it to a thermoplastic resin for use as a thermoplastic resin composition, by coextruding the 
triblock oligomer (A) with a thermoplastic resin, by coating the surface of an article molded from a thermoplastic resin 
with the triblock oligomer (A) in molten state, a by coating the surface of an article molded from a thermoplastic resin 
with a dispersion of the triblock oligomer (A) in an organic solvent or water. Among these, use of the triblock oligomer 
(A) by addition to a thermoplastic resin for use as a thermoplastic resin composition with high antrfog properties is pref- 
erable in consideration of extrudabilrty and economy (simple procedure). 

[0078] Exemplary organic solvents used for dispersing the triblock oligomer (A) include hydrocarbon solvents such as 
hexane, heptane, and decane; aromatic hydrocarbon solvents such as benzene, toluene, and xylene; ketone solvents 
such as acetone, methyl ethyl ketone, and methyl isobutyl ketone; alcohol solvents such as methanol, ethand and iso- 
propyl alcohol, and chlorine solvents such as dichtoroethane, trichloroethane, and chlorobenzene. 
[0079] The present invention also provides a thermoplastic resin composition comprising a thermoplastic resin (F) 
and the triblock oligomer (A) as descrfoed above. This resin composition exhibits excellent antifog performance imme- 
diately after its extrusion or molcOng as well as stable antifog performance for a prolonged period. 
[0080] The thermoplastic resin composition contains 0. 1 to 20 parts by weight, preferably 0.5 to 1 5 parts by weight, 
and more preferably 1 to 1 0 parts by weight of the tr block oligomer (A) which has a structure represented by the general 
formula (0 and a weight average molecular weight measured by GPC in the range of 100 to 8000 per 100 parts by 
weight of the thermoplastic resin (F). 

[0081 ] Examples of the thermoplastic resin (F) constituting the thermoplastic resin composition of the present inven- 
tion include a polyolef in. a polyamide, a polyester, a polyacetal, a polystyrene, an acrylordtrile-butadiene-styrene copol- 
ymer (ABS), a polymethacrylate, a polycarbonate, a pdyphenylene oxide, a polyvinyl chloride, a polyvinyiidene 
chloride, a vinyl acetate polymer, and an ethylene-(meth)acrylate copolymers. Among these, at least one thermoplastic 
resin selected from the polyolef in, the polyvinyl chloride, and the ethylene-vinyl acetate copolymer is preferable in view 
of the transparency, weatherabilrty and strength. 

[0082] Exemplary polyolef ins which may be used for the thermoplastic resin (F) include olefoi homopolymers such as 
polyethylene, polypropylene, pdy-1-butene, polymethylpentene, and polymethylbutene and olefin copolymers such as 
ethylene-a-olefin random copolymer and propylene-ethylene random copolymer. Among these, the preferred are poly- 
ethylene, polypropylene and ethylene-a-olefin random copolymer. It should be noted that, when the polyolef in is the one 
prepared from an olefin containing 3 or more carbon atoms, the polymer may be either an isotactic polymer or a syndi- 
otactic polymer. Among these, the particularly preferred are ethylene homopolymer and ethylene-a-olefin random 
copolymer. 

[0083] Preferable ethylene homopolymer and ethylene-a-olefin random copolymer are those having a density in the 
range of 0.880 to 0.960 g/cm 3 and a melt flow rate (MFR; ASTM D1238-65T, at 190C under the load of 2.16 kg) in the 
range of 0.01 to 100 g/10 min. 

[0084] Such polyolef in may be produced by any of known processes such as high-pressure radical polymerization, 
and medium or low-pressure polymerization conducted in the presence of a transition metal compound catalyst such 
as a Ziegler-Natta catalyst or a metallocene catalyst 

[0085] Among such polyolef ins, when the thermoplastic resin composition of the present invention is used as a mate- 
rial for producing an agricultural coverage material, use of an ethylene-a-olefin copolymer having a density of 0.880 to 
0.935 g/cm 3 and a MFR of 0.1 to 20 g/10 min. produced by medium or low-pressure polymerization, or a mixture with 
a high pressure-processed low density polyethylene having a density of 0.910 to 0.935 g/cm 3 and a MFR of 0.1 to 20 
g/10 min. is preferred in view of the extrudability or moldability, high transmrttance. strength and weatherability. 
[0086] Exemplary polyamides which may be used for the thermoplastic resin (F) include aliphatic polyamides such as 
nylon-6, nylon-66, nylon- 10, nylon 12, and nylon-46; and aromatic polyamides produced from an aromatic dicarboxylic 
acid and an aliphatic diamine. Among these, the preferred is nylon-6. 

[0087] Exemplary polyesters which may be used for the thermoplastic resin (F) include aromatic polyesters such as 
polyethylene terephthalate, polyethylene naphthalate, and polybutylene terephthalate; polycaprolactone, and polyhy- 
draxybutylate. Among these, the preferred is polyethylene terephthalate. 

[0088] Exemplary polyacetals which may be used for the thermoplastic resin (F) include polyformaldehyde(poly- 
oxymethylene), polyacetaldehyde, polypropionaWehyde. and polybutylaldehyde. Among these, the preferred is pofyfor- 
mafdehyde. 

[0089] Exemplary polystyrenes which may be used for the thermoplastic resin (F) include styrene homopolymer and 
bipolymers of styrene with acrytonitrile, methyl methacrylate, or a-methylstyrene such as aarylonrtrile-styrene copoly- 
mer. 

[0090] Exemplary preferable ABS which may be used for the thermoplastic resin (F) are those containing 20 to 35% 
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by mole of structural unit derived from acrylonitrile, 20 to 30% by mole of structural unit derived from butadiene, and 40 
to 60% by mole of structural unit derived from styrene. 

[0091 ] Exemplary preferable polymethacrylates which may be used for the thermoplastic resin (F) include polymethyl 
methacrytate (PMMA). 

[0092] Exemplary polycarbonates which may be used for the thermoplastic resin (F) include those obtained from 
bis(4-hydroxyphenyl)methane, 1,1-bis(4-hydraxyphenyl)ethane, 2,2-bis(4-hydraxyphenyl)propane, and 2,2-bis(4- 
hydroxyphenyl)butane. Among these, the preferred are the polycarbonates produced from 2,2-bis(4-hydroxyphe- 
nyi)propane is preferred. 

[0093] Exemplary preferable polyphenylene oxides which may be used for the thermoplastic resin (F) is poly(2,6- 
dimethyM,4-phenylene oxide). 

[0094] The polyvinyl chlorides which may be used for the thermoplastic resin (F) may be either a homopolymer of 
vinyl chloride or a copolymer of vinyl chloride with vinylidene chloride, ester of acrylic acid, acrylonitrile or propylene. 
[0095] Exemplary typical polyvinylidene chlorides which may be used for the thermoplastic resin (F) are copolymers 
of vinylidene chloride with vinyl chloride, acrylonitrile, (meth)acrylate, allyl ester, unsaturated ether, or styrene, which 
contain at least 85% of the vinylidene chloride unit 

[0096] The vinyl acetate polymers which may be used as the thermoplastic resin (F) may be either a homopolymer 
of vinyl acetate or a copolymer of vinyl acetate with ethylene or vinyl chloride. Among these, the preferred is ethylene- 
vinyl acetate copolymer. 

[0097] Exemplary preferable ethylene-(meth)acrytate copolymers which may be used for the thermoplastic resin (F) 
include ethylene-methyf acrylate copolymer, ethylene-ethyl acrylate copolymer, ethylene- methyl methacrytate copoly- 
mer, and ethylene-ethyl methacrylate copolymer. 

[0098] In the thermoplastic resin composition of the present invention, the thermoplastic resin (F) may be used either 
alone or in combination of two or more such thermoplastic resins. 

[0099] The thermoplastic resin composition have various excellent properties inherent to the thermoplastic resin (F), 
and simultaneously, exhibits the antistat and antifog performance immediately after its extrusion or molding as well as 
the stable antistat and antifog performance for a prolonged period. 

[0100] The thermoplastic resin composition of the present invention may be produced by any known method. For 
example, the thermoplastic resin (F) and the tribiock oligomer (A) may be melt kneaded in an extruder, kneader, or the 
like, and the resulting thermoplastic resin composition may be extruded or molded by injection molding, extrusion, 
blown extrusion, or the like to produce the antifog article of various configurations. 

[0101] The thermoplastic resin composition of the present invention may optionally contain a surfactant (G) in an 
amount of 0.01 to 30 parts by weight, preferably 0.05 to 10 part by weight and more preferably 0.1 to 5 parts by weight 
per 100 parts by weight of the thermoplastic resin. Incorporation of the surfactant (Q) is effective in further improving 
the antifog and antistat performance immediately after extrusion or molding and in stably maintaining the performance 
for a prolonged period. 

[01 02] Exemplary surfactants (Q) blended in the thermoplastic resin composition of the present invention include ionic 
surfactants such as aliphatic sulfonates, higher alcohol sulfates, higher alcohol ethylene oxide adduct sulfates, higher 
alcohol phosphates, higher alcohol ethylene oxide adduct phosphates, quaternary ammonium salt cationic surfactants, 
and betain amphoteric surfactants; and nonionic surfactants such as glycerin mono-fatty acid esters, glycerin di-fatty 
acid esters, glycerin tri-fatty acid esters, diglycerin fatty acid esters, polyethylene glycol fatty acid esters, higher alcohol 
ethylene oxide adducts, potyhydric alcohol fatty acid esters, N,N-bis(2-hydroxyethyl)aliphatic amines, N,N-bis(2-hydrox- 
yisopropyl)aliphatic amines, N,N-bis(2-hydroxyethyl)aliphatic amides, and N,N-bis(2-hydroxyisopropy0aliphatic amides. 
[01 03] Exemplary surfactants include: 

aliphatic sulfonates such as sodium lauryl sulfonate; 
higher alcohol sulfates such as sodium lauryl alcohol sulfate; 

higher alcohol ethylene oxide adduct sulfates such as sodium lauryl alcohol EO 4 mole adduct sulfate (EO ~ ethyl- 
ene oxide); 

higher alcohol phosphates such as sodium octyl alcohol phosphate, sodium lauryl alcohol phosphate, sodium cetyl 

alcohol phosphate, sodium stearyl alcohol phosphate, and sodium oleyl alcohol phosphate; 

higher alcohol ethylene oxide adduct phosphates such as sodium octyl alcohol EO 4 mole adduct phosphate, 

sodium lauryl alcohol EO 4 mole adduct phosphate, sodium cetyl alcohol EO 4 mole adduct phosphate, sodium 

stearyl alcohol EO 4 mole adduct phosphate, and sodium oleyl alcohol EO 4 mole adduct phosphate; 

quaternary ammonium salt cationic surfactants such as lauryl trimehytammonium methosulfate; 

betain amphoteric surfactants such as lauryl dimethyl betain; 

glycerin mono-fatty acid esters such as glycerin monolaurate, glycerin monomyristate, glycerin monopalmitate, 
glycerin monostearate, glycerin monobehenate, and glycerin monooleate; 

glycerin di-fatty acid esters such as glycerin dilaurate, glycerin dimyristate, glycerin dipalmitate, glycerin distearate, 
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glycerin dtbehenate, and glycerin dioleate; 

glycerin tri-fatty acid esters such as glycerin trilaurate. glycerin trimyristate, glycerin tripalmrtate, glycerin tristear- 
ate, glycerin trfoehenate, and glycerin trioleate; 

diglycerin mono-fatty acid esters such as diglycerin monolaurate, diglycerin monomyristate, diglycerin monopalmi- 
tate, diglycerin monostearate, diglycerin behenate, and diglycerin monodeate; 

polyethylene glycol fatty acid esters such as polyethylene glycol 200 monolaurate, polyethylene glycol 200 monos- 
tearate, and polyethylene glycol 200 monooleate; 

higher alcohol ethylene oxide adducts such as lauryl alcohol EO 2 mole adduct, lauryl alcohol EO 4 mole adduct, 
lauryt alcohol EO 6 mole adduct, lauryl alcohol E0 10 mole adduct nonytphenol EO 4 mole adduct. and nonytphe- 
nol E0 10 mole adduct; 

polyhydric alcohol fatty acid esters such as sorbitan fatty acid ester, propylene glycol fatty acid ester, sucrose fatty 
acid ester, citric add mono- (di- or tri-)stearyl ester, pentaerythritol fatty acid ester, trimethylol propane fatty acid 
ester, polyoxyethylene glycerin fatty acid ester, polyoxyethylene sorbitan fatty acid ester, polyethylene glycol fatty 
acid ester, and polypropylene glycol fatty acid ester; 

N,N-bis(2-hydroxyethyl)aliphatic amines such as N,N-t»is(2-hydroxyethyi)laury1 amine, N,N-bis(2-hydraxyethyl)myr- 
istyl amine, N,N4)is(2-hydroxyethyl)palmityl amine, N,N-bis(2-hydrQxyethyf)stearyl amine, and N,N-bts(2-hydroxye- 
thyl)oleyl amine; 

N,N-bis(2-hydroxyisopropy0aliphatic amines such as N,N-bis(2-hydroxyisopropyl)lauryl amine, N,N-bis(2-hydrQx- 
yisopropyl)myristyl amine, N,N-bts(2-hydroxyisopropy0palrrutyl amine, N,N-bis(2-hydroxyisopropyl)stearyl amine, 
and N,N-bis(2-hydroxyisopropyl)oIeyi amine; 

N,N-bis(2-hydroxyethy1)aJiphatic amides such as N,N-bis(2-hydroxyethyl)lauryl amide, N,N-bis(2-hydroxyethyl)myr- 
istyl amide, N,N-bis(2-hydrcxyethy0paImityl amide, N,N-bis(2-hydraxyethyl)stearyl amide, N,N-bis(2-hydroxye- 
thyQbehenyl amide, and N,N-bis(2-hydroxyethyl)oleyl amide; 

N,N-bis(2-hydroxyisopropyl)aliphatic amides such as N,N-bis(2-hydroxyisopropyl)lauryl amide, N,N-bis(2-hydrox- 
yisopropyljmyristyl amide, N,N-bis(2-hydroxyisopropyl)palmityl amine, N,N-bis(2-hydroxyisopropyl)stearyl amide, 
and N,N-bis(2-hydroxyisopropyl)oleyl amide; 

mono- or diesters of the N,N-bis(2-hydroxyisopropy0aliphatic amine as described above with a fatty acid such as 
iauric add or stearic acid; and 

mineral oils, lauryl alcohol, diethylene glycol monolaurate, polyoxyethylene glycol fatty add alcohol ether, polyox- 
yethylene alkylphenyl ether, polyoxypropylene-pdyaxyethylene block polymer, polyethylene glycol, and polypropyl- 
ene glycol. 

[01 04] Among these, use of at least one compound selected from glycerin fatty acid esters, glycerin fatty add diesters, 
glycerin fatty add triesters, polyethylene glycol fatty add esters, higher alcohol ethylene oxide adducts, N,N-bis(2- 
hydroxyethy1)aliphatic amines, N,N-bis(2-hydroxyisopropyi)aliphatic amines, N,N-bis(2-hy(froxyethyl)aliphatic amides, 
and N, N-bis(2-hydroxyisopropyl)aIiphatic amides is preferable in consideration of performance and price of the resulting 
compound. 

[0105] Amount such surfactants, combinations of a glycerin alkyl ester (Q-1) represented by the following formula (g- 
1); a diglycerin alkyl ester (G-2) represented by the following formula (g-2); and a diethanol alkyl amine represented by 
the following formula (g-3) are preferable 
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[0106] In the formula (g-1), Rot, Rq 2 and Rq3 are independently hydrogen atom, or an acyl group containing 12 to 
22 carbon atoms. 

[01 07] In the formula (g-2), Rq4. Rqs, Rqs and R Q7 are independently hydrogen atom, or an acyl group containing 1 2 
to 22 carbon atoms. 

[0108] In the formula (g-3), Rqs is an alkyi group containing 12 to 22 carbon atoma 

[0109] Examples of such glycerin alkyl ester (G-1), diglycerin alky] ester (G-2), and a diethanol alkyl amine include 
glycerin monostearate, glycerin monopalmrtate, glycerin monolaurate, glycerin cOstearate, glycerin dipalmrtate, glycerin 
dilaurate, glycerin tristearate, glycerin tripalmrtate, glycerin trilaurate, diglycerin monostearate, diglycerin monopalmi- 
tate, diglycerin monolaurate, diglycerin distearate, diglycerin dipalrrttate, diglycerin dilaurate, diglycerin tristearate, dig- 
lycerin tripalmitate, diglycerin trilaurate, diglycerin tetrastearate, diglycerin tetrapalmitate, diglycerin tetralaurate, N,N- 
bis(2-hydroxyethyf}stearylamine, N,N-bis(2-hydroxyethyQpalmitylamine, and N,N4»s(2-hydraxyethyO laurytamine. 
[01 1 0] In the thermoplastic resin composition of the present invention, the surfactant as described above may be used 
either alone or in combination of two or more such surfactants. 

[01 1 1 ] Furthermore, the thermoplastic resin composition of the present invention may optionally contain an agent for 
preventing migration of the antifogging agent in an amount of 0.01 to 30 parts by weight preferably 0.05 to 20 part by 
weight, and more preferably 0.1 to 15 parts by weight per 100 parts by weight of the thermoplastic resin. Incorporation 
of the agent for preventing migration of the antifogging agent is effective in further stabilizing the antrfog performance 
for an even longer period. 

[01 1 2] Exemplary agent for preventing migration of the antifogging agent blended in the thermoplastic resin compo- 
sition of the present invention include a hydrocarbon resin, a modified polyolefin, an oxidized polyolefin, and a natural 
wax. 

(a) Hydrocarbon resin 

[01 1 3] The hydrocarbon resin which may be used as the agent for preventing migration of the antifogging agent in the 
thermoplastic resin composition of the present invention is the one obtained by polymerizing a styrenic monomer (K-1) 
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represented by the general formula (VII) with at least one monomer selected from a fraction produced as a byproduct 
in the purification or cracking of petroleum (K-2) containing unsaturated hydrocarbons containing 4 or 5 carbons and an 
indene monomer (K-3) represented by the general formula (VIII) in the presence of Friedei-Crafts catalyst The hydro- 
carbon resin may be a bipolymer, a terpolymer, a tetramer or other multi-element copolymer prepared by combining the 
styrenic monomer (K-1) represented by the general formula (VII) with the fraction (K-2) containing unsaturated hydro- 
carbons containing 4 or 5 carbons or the indene monomer (K-3) represented by the general formula (VIII). 




[0114] In the general formula (VII) representing the styrenic monomer (K-1), R 8 , fi 9 , R 10 and R 1 1 which may be either 
the same or different are hydrogen atom or an alkyl group containing up to 4 carbon atoms. Exemplary alkyl groups con- 
taining up to 4 carbon atoms include methyl group, ethyl group, propyl group, and butyl group. 
[011 5] Exemplary styrenic monomers represented by the general formula (VII) include styrene, vinyltoluene, a-meth- 
ylstyrene, and isopropenyitoluene, which may be used alone or in combination of two or more. 
[0116] In the present invention use of styrene, vinyltoluene, a-methylstyrene, and isopropenyitoluene is preferred in 
consideration of availability, price, and the like. 

[011 7] The fraction (K-2) containing unsaturated hydrocarbons containing 4 or 5 carbons may comprise any fraction 
selected from the fractions produced as a byproduct in the purification or cracking of petroleum containing unsaturated 
hydrocarbons containing 4 or 5 carbons. 

[0118] The fractions produced as a byproduct in the purification or cracking of petroleum containing unsaturated 
hydrocarbons containing 4 or 5 carbons (hereinafter referred to as C4 and C5 fractions) are generally fractions whose 
boiling point under normal pressure is in the range of from -15C to +45C containing polymerizable monomers such as 
1-butene, isobutene. 2-butene, 1 ,3-butadiene, 1-pentene, 2-methyl-1-butene, 3-methyM-butene. 2-pentene. isoprene, 
1,3-pentadiene, and cyclopentadiene. In the present invention, any fraction containing the polymerizable monomers 
selected from the C4 and the C5 fractions may be employed, and the fractions which may be employed are not limited 
to the C4 and C5 fractions, and the C4 fraction, C4 fraction from which butadiene has been removed, the C5 fraction, 
C5 fraction from which isoprene has been removed, C5 fraction from which cyclopentadiene has been removed, and 
the like may be employed. 

[0119] In the general formula (VIII) representing the indene monomer (K-3), R 12 , R 13 and R 14 which may be either 
the same or different are hydrogen atom or an alkyl group containing up to 6 carbon atoms Exemplary alkyl groups con- 
taining up to 6 carbon atoms include methyl group, ethyl group, propyl group butyl group, pentyl group, and hexyl group. 
[0120] Exemplary indene monomers include indene, methyl indene, and ethyl indene, which may be used alone or in 
combination of two or more. 

[0121] In the present invention use of indene is preferred in consideration of availability, price, and the like. 

[0122] The content of the styrenic monomer (K-1) represented by the general formula (VII) in the hydrocarbon resin 
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is in the range of 30 to 99% by mole and preferably in the range of 45 to 99% by mole in consideration of the good com- 
patibility with the thermoplastic resin (F) and the improved sustainability of the antistat and antifog properties of the 
resulting composition. 

[0123] The content of the fraction (K-2) containing unsaturated hydrocarbons containing 4 a 5 carbons is in the range 
of 1 to 70% by mole, and preferably in the range of 1 to 55% by mole. 

[0124] The content of the indene monomer (K-3) is in the range of 0 to 60% by mole, and preferably in the range of 0 
to 50% by mole. 

[0125] The content of each monomer in the hydrocarbon resin used for the agent for preventing the antifogging agent 
migration may be measured by quantrtating the monomer remaining in the solution after the reaction by gas chroma- 
tography. 

[0126] The production of the hydrocarbon resin may be accomplished by reacting the styrenic monomer (K-1 ) with at 
least one member selected from the fraction (K-2) containing unsaturated hydrocarbons containing 4 or 5 carbons and 
the indene monomer (K-3) in the presence of a catalyst for copolymerization. 

[0127] The catalyst used for the copolymerization is the one generally known as a Friedel-Crafts catalyst, and exem- 
plary such catalysts include aluminum chloride, aluminum bromide, dichloromonoethyl aluminum, titanium tetrachlo- 
ride, tin tetrachloride, and boron trrf luoride. 

[0128] The catalyst is used in an amount of 0.01 to 5.0% by weight, and preferably in an amount of 0.05 to 3.0% by 
weight in relation to the total amount of the monomers. 

[0129] With regard to the polymerization reaction, the reaction is preferably conducted in at least one hydrocarbon 
solvent selected from aromatic hydrocarbons, aliphatic hydrocarbons, and alicyclic hydrocarbons to thereby facilitate 
removal of the reaction heat and prevent increase of the viscosity. Preferable hydrocarbon solvents include aromatic 
hydrocarbons such as toluene, xylene, ethylbenzene, mesitylene, cumene, and cymene; mixtures thereof, mixtures of 
such aromatic hydrocarbon solvent with an aliphatic hydrocarbon such as pentane, hexane, heptane, or octane and/or 
an alicyclic hydrocarbon such as cyclopentane, cyclohaxane or methylcyclohexane. In the polymerization, the amount 
of the hydrocarbon solvent is preferably adjusted so that the initial concentration of the monomers in the reaction mix- 
ture is in the range of 10 to 70% by weight. 

[0130] The polymerization temperature may vary depending on the type and the amount of the monomers and the 
catalyst used. The polymerization temperature, however, is generally in the range of -30 to 50°C. 
[0131] The polymerization period is generally from about 0.5 to 5 hours, and the polymerization is usually completed 
in about 1 to 2 hours. 

[0132] The polymerization may be conducted either by batchwise or continuous process, a alternatively, by multi- 
stage polymerization. 

[01 33] The hydrocarbon resin used as the agent for preventing the antifogging agent migration in the present invention 
may preferably have an average molecular weight in the range of 300 to 5000, and more preferably 500 to 3000 in con- 
sideration of the good compatibility with the thermoplastic resin (A) and the improved sustainability of the antistat and 
antifog properties of the resulting composition. 

[01 34] In the present invention, the hydrocarbon resin as described above may be used either alone or in combination 
of two or more such resins. 

(b) Modified polyolefin 

[0135] The modified polyolefin which may be used as the agent for preventing the antifogging agent migration in the 
present invention is the polyolefin having graft copolymerized thereto at least one monomer selected from the group 
consisting of an unsaturated carboxylic acid, a derivative thereof, and an ethyienic unsaturated monomer having at 
least one group selected from hydroxy! group, amino group and sulfbne grotp. 

[01 36] Exemplary unsaturated carboxylic acids which may be used for the monomer include acrylic acid, methacrytic 
acid, maleic acid, fumaric acid, tetrahydrophthalic acid, itaconic add, crtraconic acid, crotonic acid, isocrotonic acid, 
norbornene cficarboxylic acid, and bicydo[2,2,1]hepto-2-ene-5,6-dicarboxylic acid, and derivatives thereof (acid anhy- 
drides, acid halides, amides, imides, esters and the like). 

[0137] Exemplary unsaturated carboxylic acid derivatives include malenyl chloride, malenylimide, maleic anhydride, 
itaconic anhydride, crtraconic anhydride, tetrahydrophthalic anhydride, bicydo[2,2,1]hepto-2-ene-5,6-dicartx]xylic anhy- 
dride, dimethyl maleate, diethyl maleate, diethyl fumarate, dimethyl Haconate, diethyl crtraconate, dimethyl tetrahy- 
drophthalate, dimethyl bicydo[2,2,1]hepto-2-ene-5.6<licarbaxylate, hydroxyethyl (meth)acrylate ( hydraxypropyl 
(meth)acryiate. glyctdyt (meth)acrylate, arrtnoethyl methacrylate, and aminopropyl methacrylate. 
[0138] Among these, the preferred are (meth)acrylic acid, maleic anhydride, hydroxyethyl (methacrylate, glycidyl 
(meth)acrylate, and aminopropyl methacrylate. 

[01 39] The mocfified polyolefin which may be used as the agent for preventing the antifogging agent migration in the 
present invention has good affinity with the antistatic agent or the surfactant when the content of the grafted unsaturated 
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carbaxylic acid is 0.1 to 20% by weight, and preferably, 0.5 to 10% by weight 

[0140] The content of grafted unsaturated carbaxyfic acid as used herein designates the content on weight bases of 
the grafted comonomer in the graft copotymerized polymer. For example, when 1 g of the monomer is graft copolymer- 
ized in 100 g of the graft polymer, the content of the grafted monomer is 1% by weight. 

[0141 ] The modified polyolefin is preferably the one exhibiting a limiting viscosity fo] measured in decaline solvent at 
135°C of 0.01 to 3 dl/g, preferably 0.02 to 1 .8 dl/g, and more preferably 0.05 to 0.3 dl/g in consideration of the improved 
sustainabil'rty of the antistat and antifog properties of the resulting composition. 

[0142] The modified polyolefin may be produced by a known method such as the method disclosed in JP-B 52-22988, 
and for example, by heating and melting a polyolefin at a temperature higher than its softening point and simultane- 
ously and sequentially adding dropwise an unsaturated carbaxylic acid and a peroxide with stirring to thereby proceed 
the graft copolymerization reaction. 

[0143] The modified polyolefin used for the agent for preventing the antifogging agent migration in the composition of 
the present invention may be used either alone or in combination of two or more such polyolefins. 

(c) Oxidized polyolefin 

[0144] The oxidized polyolefin which may be used for the agent for preventing the antifogging agent migration in the 
present invention is preferably the one produced by oxidizing a polyolefin by using an oxygen-containing gas. 
[0145] The polyolefin which is the main component of the oxidized polyolefin is either a homopolymer comprising one 
a-olefin containing 2 to 12 carbon atoms or a copolymer comprising two a more such a-olefin. 
[0146] Exemplary a-olefins containing 2 to 12 carbon atoms include ethylene, propylene, butene-1, pentene-1, 2- 
methylbutene-1, 3-methylbutene-1, 3,3-dimethylbutene-1 , heptene-1, methylhexene-1. dimethylpentene-1, trimethyl- 
butene-1, ethytpentene-1, octene-1, methylpentene-1, dimehylhexene-1, trimethylpentene-1, ethylhexene-1. methyl- 
ethylpentene-1, diethylbutene-1, propylpentene-1, decene-1, methylnonene-1, dimethyloctene-1, trimethylheptene-1. 
ethyloctene-1, methylethylheptene-1, diethylhexene-1 , dodecene-1 , and hexadodecene-1. 

[0147] The polyolefin is preferably the one exhibiting a limiting viscosity fo] measured in decaline solvent at 135C of 
0.01 to 3 dl/g, and preferably 0.02 to 1 .8 dl/g. 

[0148] Such polyolefin may be produced by any of known processes such as high-pressure radical polymerization, 
and medium or low-pressure polymerization conducted in the presence of a transition metal compound catalyst such 
as a Zegler catalyst or a metallocene catalyst. 

[0149] An exemplary method for producing the oxidized polyolefin by oxidization of the polyolefin is the method dis- 
closed in JP-B 48-37991 wherein the polyolefin in molten state is brought in contact with an oxygen-containing gas, for 
example, by heating the polyolefin to a temperature higher than its softening point, and bubbling the oxygen-containing 
gas into the molten polyolefin with stirring. 

[0150] The oxygen-containing gas used for the oxidation of the polyolefin may be adequately selected from pure oxy- 
gen, air, and the like. 

[01 51 ] The oxidized polyolefin used for the agent for preventing the antifogging agent migration in the present inven- 
tion is preferably the one having an acidity of 0.1 to 100 mgKOH/g, and preferably 0.5 to 80 mgKOH/g in consideration 
of the good affinity with the antistatic agent or the surfactant and the good sustainability of the antistatic or antifog prop- 
erties of the resulting composition. 

[0152] The oxidized polyolefin used is preferably the one exhibiting a limiting viscosity fo] measured in decaline sol- 

ventat 135C of 0.01 to 3 dl/g, preferably 0.02 to 1 .8 dl/g, and more preferably 0.05 to 0.5 dl/g. 

[0153] The oxidized polyolefin may be used either alone or in combination of two or more such polyolefins. 

(d) Natural wax 

[01 54] The natural wax which may be used for the agent for preventing the antifogging agent migration in the present 
invention may be a wax of plant origin, a wax of animal origin, or a mineral wax. The wax used is not particularly limited 
as long as it is an ester of a higher fatty acid and a higher alcohol or a derivative of such ester, and it is solid at normal 
temperature. 

[0155] Exemplary waxes of vegetable origin include candelilla wax, carnauba wax, rice wax, Japan wax, and jojoba 
oil, and exemplary waxes of animal origin include beewax, lanolin (wool grease), and whale wax. Exemplary mineral 
waxes include morrtan wax. 

[0156] The wax as mentioned above may be the one which is partly or totally saponified, and such wax may be used 
either alone or in combination of two a more. 

[01 57] In the present invention, among the agent for preventing the antifogging agent migrations as described above, 
the modified polyolefin (b), and in particular, the modified polyolefin graft modified with an unsaturated carbaxylic acid 
exhibits most prominent effect in imparting the prolonged antifog properties. 
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[01 58] The thermoplastic resin composition of the present invention may include a conpatibilizer such as a metal salt 
of higher fatty acid, a pdyolefin wax, a hydrogenated petroleum resin, and an antistatic agent other than those 
described above, as well as various additives such as a thermal stabilizer, a weathering agent, a hindered amine stabi- 
lizer, a nucleating agent a metal inactivator, a lubricant, an antfolocking agent a slipping agent, a thermostatic agent, 
an antimist agent, a mold release agent, an inorganic f flier, a pigment^Jispersing agent, a pigment, a die, and a cross- 
linking agent in an amount which does not adversely affect the object of the present invention, and such additives may 
be added in the production of the resin composition. 

[0159] Thermal stabilizers which may be used in the present invention include phenolic stabilizers, phosphorus-based 
stabilizers and sulfur-based stabilizers. 

[0160] Ihe phenolic stabilizer which may be used in the present invention is not limited to any particular type and the 
one which has been used as a stabilizer may be used. Exemplary phenolic stabilizers include the compounds as listed 
below: 

[0161] 2,6^i-t-butyl-4-methylphenol, 2,6<ii-t-butyl-4-ethyIphenol, 2 ( 6Hjicyclohexyl-4-methylphenol, 2,frdi-t-amyl-4- 
methylphenol, 2,6-di-t-octyl-4-propylphenol, 2,6-tfcyclohexyl^-n-octylphenol, 2-feopropyl-4-methyl-6-t-butytphenol 2- 
t-butyl-2-ethyl-6-tK>cytylphenol, 2-isobutyl-4-ethyl-€-t-hexylphenol, 2-cyclohexyl^rvbutyl^sopropy^henol, dl-a-toco- 
pherol. t-butylhydroquinone, 2,2 , -methylenebis(4-methyl-6-t-butylphenol). 4,4 , -butyiaenebi6(3-methyl^-t-biitylphenol) 
4,4'-thiobis(3-methyl-6-t-butylphenol), 2,2-thiobis(4-methyl-6-t-butyIphenol) > 4,4 , -methylenebis(2,6Kli-t-butylphenol) , 
2,2'-methylenebis[6-(1 -methylcyclohexylj-p^resol)]. 2,2 # .ethylidenebis(4,6-di-t-buty|pheno0. 2,2'-butylidenebis(2-t- 
butyl-4-methylphenol), 2-t-buty]^3-t-butyl-24Tydroxy- acrylate, 2-{H2-hydroxy-3 5- 

di-t-pentylphenyljethyn^.e^i-t-pentylphenyl acrylate, 1 , 1 .3-tris-(2-methyl-4-hydroxy-M triethyi- 
ene glycol*is[3-(3-t-butyl-5-methyl-4-hydroxyp^ propionate], 1,6-hexanediol-bis[3-(3.5<li-t-butyl-4-hyioxyphe- 
nyl) propionate, 2,2-thiodiethylenebis[3-(3,5«ii+^ propionate, N.N^examethylenebisfS.S-di-t- 

butyl-4-hydroxy-hydrocynnamide), 3,5^i-t-butyl-4-hydroxybenzytphosphonate^ tris(2,6-dimethyl-3- 
hydroxy-4-t-butylbenzyl) isocyanurate, tris(3,5-di-t-but^-4-hydroxybenzyl) isocyanurate, tris[(3,5Kji-t*utyl-4-hydrQxy- 
phenyljpropionyloxyethyl] isocyanurate, tris(4-t-butyl-2,6-dimetr^^ isocyanurate, 2,4-bis(n-octylthio)- 

6-(4-hydroxy-3,5Kli-t-butylanilino)-1,3,5-triazine, tetraWs[methylene-3-{3^^ 
ane, 2,2'-methylenebis(4-methyl^t-buty^ 1 ,3,5-trimethyl-2,4 t 6-fris(3,^ 

zyl)benzene, 3,9-bis[1 , 1 <limethyl-2-{p-(3-t-butyl-4-h^ 4 810- 

tetraoxaspiro[5,5lundecane, 2,2-bis[4-(2-(3.5<li-t-butyl-4-hydi^ and 8- 

(3,5«Ji-t-butyl-4-hydraxypheny0proptonyl stearata 

[0162] Among these, the preferred are M3.5-dM-butyi-4-hydr^^ stearate. tetrakis[methylene-3- 

(3,5-di-t-butyM-hydroxyph^ tris(3,5-di-t-butyl-4-hydroxybenzy0 isocyanurate. 1,3,5-trimethyl- 

2,4,6-tris(3,5-di-t4>utyl-4-hydrQxybenzyl)benzene, dl-a-tocopherol, tris(2,6-dimethyl-3-hydraxy-4-t^utylberi^ isocya- 
nurate. tris[(3.5Kii-t-butyl-4-h^ isocyanurate, and 3,9-bis[1,1<limethyl-2-{p-(3-t-butyl-4- 
hydroxy-5-methylpheny0propionylQ)cy} 

[0163] Commercially available phenolic stabilizers may also be used such as Irganox 1010 (Ciba-Geigy, trade mark) 
Irganox 1076 (Ciba-Geigy, trade mark), Irganox 1330 (Ciba-Geigy, trade mark), Irganox 31 14 (Ciba-Geigy! trade mark)' 
Irganox 31 25 (Ciba-Geigy, trade mark), BHT (Takeda Chemical Industries K.K., trade mark), Cyanox 1 790 (Cyanamide 
trade mark), Sumilizer GA-80 (Sumitomo Chemical K.K., trade mark), and Vitamin E (Eizai Co., Ltd.). 
[01 64] Such phenolic stabilizers may be used either alone or in combination of two or more such stabilizers. 
[01 65] When a phenolic stabilizer is blended as thermal stabilizer in the thermoplastic resin conposition of the present 
invention, it is desirable to blend the phenolic stabilizer in an amount of 0.005 to 2 parts by weight, preferably 0 01 to 1 
part by weight, and more preferably 0.05 to 0.5 part by weight per 100 parts by weight of the thermoplastic resin (F). 
[0166] When the content of the phenolic stabilizer is within such range per 100 parts by weight of the thermoplastic 
resin, stability such as resistance to heat and aging is sufficiently improved, and cost of the stabilizer is minimized with- 
out detracting from tensile strength and other properties of thermoplastic resin. 

[0167] The phosphorus-based stabilizer which may be used in the present invention is not limited to any particular 
type, and the one which has been used as a stabilizer may be used. Exemplary phosphorus-based stabilizers include 
the compounds as listed below: 

trioctyl phosphite, trilauryl phosphite, tridecyl phosphite, octyMiphenyl phosphite, tris(2,4Kli-t-buty^henyO phos- 
phite, triphenyl phosphite. tris(butaxyethyl) phosphite, tris(nonytphenyf) phosphite, distearylpentaerythritol diphos- 
phite, tetra(tridecyl)-1 , 1 ,3-tris(2-methyl^t4)uty1-4-hydro)cyphenyl)butane diphosphate. tetra(tridecy!)-1 1 3^\sl2- 
methyr|-5-t^^4Tydro^henyf)butane diphosphite. tetra(C 12 to C 13 mixed alky0-4,4'-isoprcpylidene diphenyl 
phosphite, tetra(tridecyl)-4,4'-butylidene bis(3-methyl-6-t4)utylphenol) diphosphite, tris(3,5^1i-t-butyl-4-hydrQxyphe- 
nyl) phosphite, tris(mono-/di- mixed nonytphenyl) phosphite, hydrogenated-4,4Msopropylidenediphenol polyphos- 
phite, bis(octylphenylVbis[4,4 , -butylidene bis(3-methyl-6-t-biri^ diphosphite, phenyls 4'- 

isopropylidene diphenol •pentaerythritol dphosphite, tris[4,4'-isopropylidene bfe(2-t-butylphenol)] phosphite phe- 
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nyl'Cfiisodecyl phosphite. di(nonylphenyOpentaerythritol diphosphate. tris(1.3-distearoylaxyiscpropyl) phosphite, 
4,4Msopropylidenebis(2-t4xit^ phosphite, 9, 1 0<li-hydrD-^oxa-9-oxa-1 0-phosphaphen- 

anthrene-10-oxide, bis(2,4-di-t-butyI-6-methylphenyO • ethyl phosphite, and 2-[{2,4,8,10-tetrakis{1,1-dimethyle- 
thyl)dibenzo(D,F)(1 ,3.2)<Jioxaphosphef in-6-yl}axy]-N,N-bis-t2-[{2,4 ( 8, 1 0-tetrakis(1 .1 - 
dimethylethyl)dibenzo(D,F)(1 ,3,2)- dio^hosphefin^-yl}o)ty]ett^ethaneamine. 

[0168] The bis{dialkyIphenyl)pentaerythritol diphosphite ester may be of spiro type as represented by the following 
general formula (IX) or cage type as represented by the following general formula (X), and a mixture of both isomers is 
generally used in view of the economy in the production of the phosphite ester. 




(X) 



[0169] In the formulae (IX) and (X), R 15 , R 16 and R 17 , which may be the same or different, are hydrogen or an alkyl 
group containing 1 to 9 carbon atoms. The alkyl group is preferably a branched alkyl group, and most preferably tert- 
butyl group, and the phenyl group is most preferably substituted at 2, 4 or 6 position. Ttie phosphite esters which may 
be preferably used in the present invention include bis(2,4^i-t43utylphenyl)pentaerythritol diphosphite and bis(2,6-di-t- 
butyl-4-methylphenyi)perrtaerythritol diphosphite, and also phosphonrte compound having a structure wherein a carbon 
is binded directly to phosphorus, for example, tetraWs (2,4^i-ttxrty(phen^ and the like. 

[0170] Commercially available phosphorus-based stabilizers may also be used such as Irgafos 160 (Ciba-Geigy, trade 
mark), Irgafos 12 (Ciba-Geigy, trade mark), Irgafos 38 (Ciba-Geigy, trade mark), Mark 329K (Asahi Denka Kbgyo K K 
trade mark), Mark PEP36 (Asahi Denka Kbgyo K.K., trade mark), Mark PEP-8 (Asahi Denka Kbgyo K.K., trade mark)] 
Sandstab P-EPQ (Clariant, trade mark), Weston 618 (General Electric, trade mark), Weston 619G (General Electric' 
trade mark), and Weston-624 (General Electric, trade mark). 

[01 71 ] Such phosphorus-based stabilizers may be used either alone or in combination of two or more such stabilizers. 
[0172] When a phosphorus-based stabilizer is blended as thermal stabilizer in the thermoplastic resin corrposition of 
the present invention, it is desirable to Wend the phosphorus-based stabilizer in an amount of 0.005 to 2 parts by weight, 
preferably 0.01 to 1 part by weight, and more preferably 0.05 to 0.5 part by weight per 100 parts by weight of the ther- 
moplastic resin (F). 

[01 73] When the content of the phosphorus-based stabilizer is within such range per 1 00 parts by weight of the ther- 
moplastic resin, stability such as resistance to heat and aging is sufficiently improved, and cost of the stabilizer is min- 
imized without detracting from tensile strength and other properties of the thermoplastic resin. 
[0174] The sulfur-based stabilizer which may be used in the present invention is not limited to any particular type, and 
the one which has been used as a stabilizer may be used. Exemplary sulfur-based stabilizers include the corrpounds 
as listed below: 

diaikyl thiocfipropionates such as dilauryl-, dimyristyl, and distearyl thiodipropionates, polyhydric alcohol (such as 
glycerin, trimethylol ethane, trimethylol propane, pentaerythritol, trishydroxyethyl isocyanurate) esters of an alkyl 
thiopropionic acid such as butyl-, octyl-, lauryl-, or stearyl thiopropionic add (such as pentaerythritol tetralauryl thi- 
opropionate); and more illustratively, dilauryl thiodiprcpionate. dimyristyl thiodipropionate. distearyl thiodipropion- 
ate, and lauryl stearyl thiodipropionate, distearyl thiodibutyiate. 
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[017$] Commercially available sulfur-based stabilizers may also be used such as DSTP (Ybshitomi Pharmaceutical 
K.K., trade mark), DTLP (Yoshitomi Pharmaceutical K.K., trade mark), DLTOIB (Ybshitomi Pharmaceutical K.K., trade 
mark), DMTP (Yoshitomi Pharmaceutical K.K., trade mark), Seenax 412S (Shiraishi Calcium K.K., trade mark), and 
Cyanox 1212 (Cyanamide, trade mark). 

[0176] Such sulfur-based stabilizers may be used either alone or in combination of two or more such stabilizers. 
[0177] When a sulfur-based stabilizer is blended as thermal stabilizer in the thermoplastic resin composition of the 
present invention, it is desirable to blend the sulfur-based stabilizer in an amount of 0.005 to 2 parts by weight, prefer- 
ably 0.01 to 1 part by weight and more preferably 0.05 to 0.5 part by weight per 100 parts by weight of the thermoplastic 
resin. 

[0178] When the content of the sulfur-based stabilizer is within such range per 100 parts by weight of the thermoplas- 
tic resin, stability such as resistance to heat and aging is sufficiently improved, and cost of the stabilizer is minimized 
without detracting from tensile strength and other properties of the thermoplastic resin. 

[0179] The weathering agent optionally blended in the thermoplastic resin composition of the present invention may 
be any of the conventional compounds which have been used for the purpose of improving the weatherability such as 
a weathering agent, a light stabilizer and a UV absorbing agent 
[0180] Exemplary weathering agents include the compounds as listed below: 

2,4-dihydroxybenzophenone, 

2-hydroxy-5-chlorobenzophenone, 

2-(2'-hydroxy-5'-methylphenyl)benzotriazol, 

2-hydroxy-4-meth0Kybenzophenone, 

2,2'-dihydroxy-4- methaxybenzophenone, 

2,2\4 i 4'-tetrahydroxybenzophenone, 

2-hydrQxy-4-meth0Ky-4'-chlorobenzophenone, 

p-tert-butylphenylsalicylate, 

a^'Hdihydroxy-^^-dimethoxybenzophenone, 

ethyl-2-cyano-3 l 3-diphenylaorylate, 

2-hydroxy-4-benzylaxybenzophenone, 

2-(2'-hydroxy-3Mert-butyl-5'-metr^ 

2-(2'-h^roxy-3\5,<li-tert4xjtytpher^l)benzotriazoJ l 

2-(2 , -hydroxy-4 , -tert-octylphenyl)benzotriazol 1 

p-octyiphenylsalicylate, 

2-hydroxy-4-n-octoxybenzophenone l 

2,2 , -dihydroxy-4-n-octoxybenzophenone, 

2-(2'-hydroxy-4'-octaxyphenyl)benzotriazol, 

2-(3,5^-tef1-anryl-2-hydroKyphenyl)benzotriazol, 

2-(2'-hydix«y-3\5 , ^i-tert-bu^ 

2-ethyl-2'-ethoxy-5Mert-butyl-N,W 

2-ethyl-2'-ethoxy-N,N , -diphenylaxamide, 

2-hydroxy-4-dodecylaxybenzophenone, 

2.4- di-tert-buty(phenyl-3,5<Ji-tert^ 

3.5- di-tei1-butyl-4-hydroKyrTTyristylbenzoate t 
bis(2,2\6,6'-tetrarrathyl-4-pyperidine)cebacate f 
(2,2 , -thiobis(4-tert-octytphenolate)]-tert-bu^ (II), 

nickel bis(3,5-di-ter1-b^-4-hydrQxybenzoylphoshoric acid monoethylester), 

nickel bis(3,5-di-tert-butyl-4-hydroxybenzoytphoshoric acid monooctylester), 

nickel(ll) 2,2-thiobis(4,4-alkylphenol), 

condensate of dimethyl succinate [2-(44iydraxy-2,2 t 6,6-tetram 

poly[{6-(1 ,1 ,3,3-tetramethyfbutyQiminoH ,3,5-triazine-2,4«Jiyl{4-(2,2,6,6-tet^ 

ene], 

4-benzoyloxy-2,2,6,6-tetramethylpiperidine, 
tetralds(2 > 2,6,6-tetramethyl-4-piperidyl)-1 ,2,3,4-butane tetracarboxylate, 

1- [2[{3^3,5^i-tert4xityl-4^ydraxyphem 
2,2,6,6-tetramethytpiridine, 

polymethyl-propyl-3-oxy-{1 -(2,2,6,6-tetramethyl)piperidirr/l}silQxane, 

N,N'-bis(3-anrdrxx5ropy0ethylenediamine-2,4-bts[N-but^ 

1,3,5-triazine, 

2- (3,5<li-tert-butyl-4-hydroxybenzy0-2^^ acid (1,2,2,6,6-pentamethyl)-4-piperidy0, 
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' 1 ,1 '-(1 ,2-ethanecfiyl)bi8(3 ( 3 1 5 i 5-tetramethy!pipefadinone), 
[2,2'-thiobis(44ertK>ctylphero^ II, 
3,3 , -methy1enebis(2-hydroxy-4-methG(xyben20phenone), 
2,4-dibenzoytresorcinol, 

1 ,3-bis(4-benzoyl-3-hydroxyphenoxy)-2-propyl methacrylate, 

8-acetyV7.7,9,9-tetramethyl-3-o^ 

3-hydoxyphenyl benzoate, 

2,4,5-trih^rcxybutylophenone, 

2^thyihe^-2^no^.3<liphenylacrylate. 

8*erttyl-7J,9,9-tetramet^ 

1 ,3-bis(4-benzoyl-3-hydroxyphenoxy)-2-propyl acrylate, 

2^4<>ctoxy-2^iwyphenyl)benzotria2ol, 

phenyl salicylate. 

2,2'-methylenebis(6-tert-butyl-4-methylphenol), 
bisfl^^.e.e-pentamethyl^piperidyl) cebacate. 
1,2,2 f 6.6i)entamelhyl-4-piperidine methyl methacrylate. and 
octadecene • N-(2,2,6 ( 6-tetramethytpiperidiny0-N-maleimideoxamide copolymer. 

[0181 ] The hindered amine stabilizer optionally blended in the present invention is not particularly limited, and may 
be any conventional compound which has a structure wherein all of the hydrogen atoms binding to the carbon atoms at 
positions 2 and 6 of pipeline are substituted with methyl group. Exemplary hindered amine stabilizers include the 
compounds as listed below: 

(1) bis(2.2,6,6-tetramethy)-4-piperidyl) cebacate. 

(2) polycondensate of dimethyl-H2-hydroxyethyl)^hy suocinate, 

(3) poly{[6-(1 . 1 ,3,3-tetramethylbutyl)imino-1 ,3,5-triazine-2-4-diy0[(2,2,6.6-teti^ 
ylene [(2.2,6.6-tetramethyl^iperi(jyl)imino]}, 

(4) tetrakis(2,2 l 6 l 6-tetramethyl-4-piperidyf)-1 ,2.3.4-butane tetracarboocylate, 

(5) 2,2,6,6-tetramethyl-4-pipericfiriyl benzoate, 

(6) bis-(1.2,6,6-pentamethyl-4i>iperidin^ malonate, 

(7) bis-iN-methyl^^.e.e-tetramethyl-piperidinyl) cebacate, 

(8) 1 . V-(1 ,2-etanediyl)bis(3,3.5,5-tetramethylpiperadinone), 

(9) (mixed 2.2,6,6-tetramethyl-4^iperidylto^ 

(10) (mixed 1,2,2 t 6,6i)eritameth^^i3iperidylAridecyf)-1 ,2.3,4-butane tetracarboxylate. 

(11) mixed {2,2,6.6-tetramethyl^-piperidyl/p, p, p\ p , -tetramethy1-3-9-[2,4.8,10-te^ 
thyl}-1 ,2,3,4-butane tetracarboxylate, 

(12) mixed {1,2,2,6,6-pentamethyl-4-piperidyl/p, p, p\ pMetrametr^-3-9-[2,4,8.10-tetraa^ 
thyl)-1 ,2,3,4-butane tetracarboxylate, 

(13) polycondensate of N,N4>is(3-aminoprcpyDethylenedi^^ pentamethyM-pip- 
eridyi)amino]-6-chloro-1 ,3,5-triazine. 

(14) poly{[6-N-rrx)rpholyl-1,3,5-tr^ 
tetramethyl-4-piperidyl)imino]J, 

(15) polycondensate of N,N'-(bi6(2.2,6.6-tetramethyl-4-p^ and 1 ,2-dtbromoethane, 
and 

(16) [N-(2,2,6,6-tetramethyl-4-p^ 

[0182] Among these, use of the compounds (1), (2), (3), (4), (8), (10), (11). (14) and (15) are preferred. 
[0183] Such hindered amine stabilizer may be used either alone or in combination of two or more. 
[0184] When a hindered amine stabilizer is blended in the thermoplastic resin composition of the present invention, 
the hindered amine stabilizer may be blended in an amount of 0.005 to 2 parts by weight, preferably 0.01 to 1 part by 
weight, and more preferably 0.05 to 0.5 part by weight per 1 00 parts by weight of the thermoplastic resin. 
[01 85] When the content of the hindered amine stabilizer is within such range per 1 00 parts by weight of the thermo- 
plastic resin, stability such as resistance to heat and aging is sufficiently improved, and cost of the stabilizer is mini- 
mized without detracting from tensile strength and other properties of thermoplastic resin. 

[0186] The nucleating agent optionally blended in the thermoplastic resin composition of the present invention may 
be an organic phosphate nucleating agent a sorbitol nucleating agent, an aromatic carboxylic acid nucleating agent, a 
high melting point polymer nucleating agent, an inorganic nucleating agent or a resin acid nucleating agent, which may 
be used alone or in combination or two or mora 
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[0187] Examples of the organic phosphate nucleating agents optionally blended as a nucleating agent in the thermo- 
plastic resin composition of the present invention are the compounds represented by the following general formula (XI): 



>19 




(XI) 



[0188] In the formula (XI), R 18 is oxygen, sulfur or a hydrocarbon group containing 1 to 10 carbonatorns; the two R 
and the two R 20 are hydrogen or a hydrocarbon group containing 1 to 10 carbon atoms, R 19 and R maybe either the 
same or different, and R 19 and R 19 or R 20 and R 20 may together represent a cyclic moiety; M is a monovalent, divalent, 
or trivalent metal atom; and n is an integer of 1 to 3. 

[0189] Exemplary compounds represented by the general formula (XI) include sodium-2,2 , -methylene-bis(4,6Kfi-t- 
butylphenyl) phosphate, sodium-2,2'-etriyiidene^is(4,6<li-t-butylpheriy0 phosphate. lithium-2,2 , -methylene-bis(4 ( 6Kii-t- 
butylphenyi) phosphate. lithium-2.2'-ethylidene-bis(4,6Hdi-t-butylphenyO phosphate. sodium-2,2 , -ethylidene-bis(4-i-pro- 
pyl-6-t-butytphenyl) phosphate, rrthium-2,2*-methylene-bis(4-m lithium-2,2 , -methylene- 
bis(4-ethyl-6-t-buty1phenyl) phosphate, calcium bis[2,2'-thiobis(4-metW calcium bisp.2'- 

miobis(4-ethyl^t4xJtylphenyl)phosphate]. calcium bis[2,2'-OTiobis(4 i 6KJi-t45utylphenyl)phosphate]. magnesium 
bis[2,2Mhiobis(4,6«li-U>ut^ magnesium bis[2,2 , -miobis(4-tKXrtytpheny0phosphate], socfiunv2,2'- 

butylidene-b^4,6Kli-methv|pheny0phosphate, sodium-2,24xitylidene4j^ sodium- 
2,2 , -t-octylmetriylene^is(4 ( ^ sodiun*2,2M<x^metriylene4^^ 
phate, calciurn^isp^'-methylen^^ magnesium-bis[2,2 , -methylene-bis(4 I 6HCfi-t- 
butylphenyl)phosphate], bariurri-bis[2,2 f -methylene^ sodium-2,2'-methylene-bis(4- 
methyl^t-butylphenyOphosphate, sodiurrh2,2'-metriylene^is(4-etriy1^^ sodium (4,4'-dime- 

thyl-5,6'<li-t4xrtyl-2,2'-b^enyl)phosphata c^dun^isKM^iirotriyl^ sodium- 
2 i 2'-^yiidene4)i6(4-n>butyi^t-butylpheny0pN sodium-2,2 , -metriylene*is(4 1 6<limethylphenyl)phosphate, 
sodium-2,2Mriethylene4>is(4 ( 6-diet^ potassiunv2,2'-ethyiaene-bis(4 l ^ 
phate, caldum-bis[2,2 , -ethylidene4)is(4.6KJi-t4)uty^ magnesium-bis[2.2 , -ethylidene-bis(4,6-di-t- 
butylphenyQphosphate]. barium-bisp^'-etr^'dene^is^,^^ aluminum-tris[2 1 2 , -methylene- 
bis(4,6-di-t-butylphenyl)phosphate], aluminum-tris[2,2*-ethyl^ and a mixture of 

two or more such compound. The most preferred is sodiurrH2,2'-methy1ene-bis(4,6^ 

[0190] Examples of the preferable organic phosphate nucleating agents are the compounds represented by the fol- 
lowing general formula (XII): 



(XII) 
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[0191] In the formula (XII), R 21 is hydrogen or a hydrocarbon group containing 1 to 10 carbon atoms; M is a monova- 
lent, divalent, or bivalent metal atom; and n is an integer of 1 to 3. 

[0192] Exemplary compounds represented by the general formula (XII) include sodium-brs(4-t-butytpheny1) phos- 
phate, sodium-bis(4-methylphenyl) phosphate, sodium-bis(4-ethylphenyI) phosphate, sodium-bis(4-i-propylphenyl) 
phosphate, sodium-bis(4-t-octylp*ienyl) phosphate. potassium-bis(4-t-butylphenyl) phosphate, ca)cium-bis(4-t-butyl- 
phenyl) phosphate, magnesium-bis(4-t-butylphenyi) phosphate, lithiun^bis(4-t-buty^haTyl) phosphate, aluminum- 
bis(4-t-butytphenyl) phosphate, and mixtures of two or more such compounds. The most preferred is sodium-bis(4-t- 
butyiphenyi) phosphate. 

[01 93] Examples of the preferable sorbitol nucleating agents among the sorbitol nucleating agents optionally blended 
as a nucleating agent in the thermoplastic resin composition of the present invention are the compounds represented 
by the following general formula (XIII): 



[0194] In the formula (XIII), R 21 which may be the same or different from each other is hydrogen, a halogen such as 
chlorine, or a hydrocarbon group containing 1 to 10 carbon atoms; and m and n are respectively an integer of 0 to 5. 
[0195] Exemplary compounds represented by the general formula (XIII) include 1 ,3,2.4-dtoenzylidene sorbitol, 1 ,3- 
dibenzylidene-2,4-p-methyIbenzylidene sorbitol, 1,3-dibenzylidene-2,4-p-ethyIberarylidene sorbitol, 1.3-p-methylben- 
zylidene-2,4-benzylidene sorbitol, 1,3-p-ethytt>en2ylidene-2 ( 4-benzylidene sorbitol, 1 ,3-p-methylberuylidene-2,4-p- 
ethylbenzylidene sorbitol, 1,3i>ethylbenzylidene-2,4-p-methylbenzylidene sorbitol, 1 ,3,2,4-di(p-methylbenzylidene) 
sorbitol, 1.3,2,4^cfi(p-ethylbenzylidene) sorbitol, 1,3,2,4-di(p-n-propyibenzylidene) sorbitol, 1,3,2,4^if>i-propylbenzyli- 
dene) sorbitol, 1 ,3,2,4Kli(p-n-butylbenzyiidene) sorbitol, 1,3,2,4Kli(p-6-butylbenzylidene) sorbitol. 1,3.2,4-di(p-t-butyl- 
benzylidene) sorbitol, 1,3,2,4-di(2 , ,4 , -dimethyibenzylidene) sorbitol, 1,3,2,4^i(p-methoxybenzylidene) sorbitol, 1.3,2,4- 
di(p-ethoxybenzylidene) sorbitol, 1,3-benzylidene-2-4-p-chlorobenzylidene sorbitol, 1,3-p-chlorobenzyiidene-2-4-ben- 
zylidene sorbitol, 1,3-p^lorobenzylidene-2-4-p-methytt^ sorbitol, 1,3-p-chIorobenzylidene-2-4-p-ethyIben- 
zyiidene sorbitol, 1.3i>-methylbenzyiidene-2-4-p-chlorobenzylidene sorbitol, 1 ,3i>-ethyfbenzy1idene-2-4-p- 
chlorobenzylidene sorbitol, 1,3,2,4*di(p-chlorobenzylidene) sorbitol, and mixtures of two or more such conpounds. 
Among these, the preferred are 1,3,2,4-dibenzylidene sorbitol, 1,3,2,4-d(p-methylbenzylidene) sorbitol, 1,3.2,4-di(p- 
ethyfbenzylidene) sorbitol, 1.3i)<h!orobenzylidene-2-4-p-methyIbenzy1idene sorbitol, 1 ,3.2,4-di(p-chlorobenzy1idene) 
sorbitol, and mixtures of two or more such compounds. 

[0196] Examples of the preferable sorbitol nucleating agents are the compounds represented by the following general 
formula (XIV): 




(XIII) 



OH 



22 



EP0 931 805A1 




(XIV) 



[0197] In the formula (XIV). R 22 which may be the same or different from each other is an alkyl group containing 1 or 
2 carbon atoms. 

[0198] Examples of the preferable aromatic carboxylic acid nucleating agent optionally blended in the thermoplastic 
resin composition of the present invention are the aluminum hydroxy cf -para-t-butyl benzoate represented by the follow- 
20 ing general formula (XV): 



25 




(XV) 



[0199] In addition to those described above, a high melting point polymer, a metal salt of an aromatic carboxylic acid 

30 other than those described above, a metal salt of an aliphatic carboxylic acid, and an inorganic compound may be 
blended as a nucleating agent in the present invention. Exemplary high melting point polymers include polyvinylcydo- 
alkanes such as polyvinytcyclohsxane and polyvinytcyclopentane; poly 3-methylpentene, poly 3-methyibutene-1 , poly- 
alkenylsilanes. Exemplary metal salts include aluminum benzoate, aluminum p-t-butyibenzoate, sodium adipate, 
sodium thiophene carboxytate, and sodium pyrrole carboxylate. Exemplary inorganic compounds include silica, diatom- 

35 aceous earth, alumina, titanium oxide, magnesium oxide, pumice powder, pumice balloon, aluminum hydroxide, mag- 
nesium hydroxide, basic magnesium carbonate, dromite, calcium sulfate, potassium titanate, barium sulfate, calcium 
sulfite, talk, clay, mica, asbestos, glass ffoer, glass flake, glass beads, calcium silicate, montmorillonite, bentonite, 
graphite, aluminum powder, and molybdenum sulfate. In addition to such compounds, bromated biphenyl ether and 
cyclic triethylene glycol terephthalate may also be employed. 

40 [0200] In the thermoplastic resin composition of the present invention, well known resin acids may be used for the 
nucleating agent Exemplary such resin acid nucleating agents include, partial metal salts of a resin acid such as partial 
sodium salt of a resin acid, partial potassium salt of a resin acid, and partial magnesium salt of a resin acid. 
[0201] The resin acid nucleating agent is preferably a partial metal salt of a resin acid selected from natural rosins, 
modified rosins and purified products thereof; and more preferably, the partial metal salt of resin acid is a partial metal 

45 salt of at least one resin acid selected from dehydroabietic acid, dihydroabietic acid, dihydropimaric acid, and deriva- 
tives thereof; and most preferably, at least one partial metal salt of a resin acid selected from a partial metal salt of the 
resin acid represented by the following general formula (XVIa) and a partial metal salt of the resin acid represented by 
the following general formula (XVIb). 

50 



55 
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[0202] In the formulae (XVIa) and (XVIb), R 23 , R 24 and R 2S . which may be the same or different from each other, may 
be hydrogen atom, an alkyl groip, a cycioalkyi group or an aryl groip. 

[0203] Exerrplary alkyl groups include alkyl groups containing 1 to 8 carbon atoms such as methyl, ethyl, n-propyl, i- 
propyl, n-butyl, i -butyl, tert-butyl, perrtyl. heptyl, and octyl which may be substituted with a substituent such as hydroxy! 
group, carboxyl group, an alkcocy group or a halogen. 

[0204] Exerrplary cycioalkyi groups include cycioalkyi groups containing 5 to 8 carbon atoms such as cyclopentyl, 
cyclohexyl, and cycloheptyt which may be substituted with a substituent such as hydroxyl group, carboxyl group, an 
alkoxy group or a halogen. 

[0205] Exemplary aryl groips include aryl groups containing 6 to 10 carbon atoms such as phenyl, tolyl, and naphtyl 
which may be substituted with a substituent such as hydroxyl group, carboxyl group, an alkoxy group or a halogen. 
[0206] It should be noted that the term, partial metal salts of a resin acid as used herein designate the reaction prod- 
uct of the resin acid and the metal compound, and includes both the mixture of the metal resinate and the resin acid 
which failed to react, and the metal resinate which is free from the resin acid which failed to react. 
[0207] The metal compounds which forms a metal salt upon reaction with the resin acid are the compounds which 
contains a metal elements such as sodium, potassium or magnesium and which forms a metal salt with the resin acid, 
and exemplary such metal compounds include chloride, nitrate, acetate, sulfate, carbonate, oxide, hydroxide and the 
like of the above-mentioned metal. 

[0208] Exerrplary resin acids include natural rosins such as gum rosin, tall oil rosin, and wood rosin; modified rosins 
such as disproportionated rosin, hydrogenated rosin, dehydrogenated rosin, polymerized rosin, and a, frethylenically 
unsaturated carboxylic acid-modified rosin; and purification products of the above-mentioned natural rosin and purifica- 
tion products of the above-mentioned modified rosin. 

[0209] It should be noted that a natural rosin generally contains a plurality of resin acids such as pimaric acid, 
sandarac pimaric acid, parastric acid, isopimaric acid, abietic acid, dehydroabietic acid, neoabietic acid, dihydropimaric 
acid, dihydroabietic acid, and tetrahydroabietic acid. 

[021 0] Exerrplary unsaturated carboxylic acids which may be used in preparing the a, p-ethylenically unsaturated car- 
boxylic acid-modified rosin include maleic acid, maleic anhydride, fumaric acid, itaconic anhydride, citraconic acid, 
acrylic acid, and methacrylic acid. 

[021 1 ] Among the resin acid as mentioned above, the preferred are at least one resin acid selected from dispropor- 
tionated rosin, hydrogenated rosin and dehydrogenated rosin, and the most preferred are at least one resin acid 
selected from dehydroabietic acid, dihydroabietic acid, dihydropimaric acid, and derivatives thereof. 
[0212] Exemplary partial metal salts of a resin acid include partial sodium salt of the above-mentioned resin acids, 
partial potassium salt of the above-mentioned resin acids, and partial magnesium salt of the above-mentioned resin 
acids. 

[0213] In the present invention, use of a compound represented by the general formula (XV la) [corrpound (XVIa)], 
and a compound represented by the general formula (XVIb) [compound (XVIb)] are preferred. 
[0214] Of the compounds (XVIa) and (XVIb), those wherein R 23 , R 24 and R 25 are an alkyl grotp which may be the 
same or different from each other are the preferred, and those wherein R 23 is i-propyl group and R 24 and R 25 are methyl 
group are the most preferred. 

[0215] A partial metal salt of such compound exhibits particularly prominent effect of improving the crystallization 
speed of the crystalline resin. 

[021 6] Typical example of the corrpound (XVIa) is dehydroabietic acid, and typical example of the compound (XVIb) 
is dihydroabietic acid. 

[021 7] Of the compounds (XVIa) and compounds (XVIb), the dehydroabietic acid represented by the formula (XVIa) 
is obtained by disproportionating or dehydrogenating a natural rosin such as gum rosin, tall oil rosin, or wood rosin and 
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purifying the product. 

[0218] The metal salt of the compound (XV la) may be the compound represented by the general formula (XVIla) 
[compound (XVIla)] and the metal salt of the compound (XVIb) may be the compound represented by the general for- 
mula (XVI lb) [compound (XVIb)]. 

5 



10 



15 




••(XVIla) -(XVIIb) 



20 



In the general formulae (XVIla) and (XVlIb), R 23 . R 24 and R 25 are the same as the general formula (XVIa) and the 
general formula (XVIb). 

25 M is a monovalent, divalent or trivalent metal ion, which is typically a monovalent metal ion such as lithium, sodium, 
potassium, rubidium, and cesium; a divalent metal ion such as beryllium, magnesium, calcium, strontium, bariun, 
and zinc; and a trivalent metal ion such as aluminum. Among these, the preferred are divalent metal ions which are 
typically sodium ion, potassium ion, and magnesium ion. 

n is an integer which is the same as the valence of the metal ion M as described above in the range of 1 to 3. 

30 

[0219] Of the compounds represented by the formulae (XVIla) and (XVIIb), a compound wherein R 23 , R 24 and R 25 
are alkyt groups which are the same or different from each other, and M is a monovalent or a divalent metal ion is pref- 
erable; a compound wherein R 23 is i-propyl grotp, and R 24 and R 25 are methyl group, or a compound wherein M is 
sodium ion, potassium ion or magnesium ion are more preferable; and a compound wherein R 23 is i-propyl group, R 24 

35 and R 25 are methyl group, and M is sodium ion, potassium ion or magnesium ion is most preferable. 

[0220] Exemplary compounds represented by the formula (XVIla) include metal dehydroabiotates such as lithium 
dehydroabietate, sodium dehydroabietate, potassium dehydroabietate, beryllium dehydroabietate, magnesium dehy- 
droabietate, calcium dehydroabietate, zinc dehydroabietate, and aluminum dehydroabietate among which use of 
sodium dehydroabietate, potassium dehydroabietate, and magnesium dehydroabietate are preferable. 

40 [0221] Exemplary compounds represented by the formula (XVIIb) include metal dihydroabietates such as lithium dihy- 
droabietate, sodium dihydroabietate, potassium dihydroabietate, beryllium dihydroabietate, magnesium dihydroabi- 
etate, calcium dihydroabietate, zinc dihydroabietate, and aluminum dihydroabietate among which use of sodium 
dihydroabietate, potassium dihydroabietate, and magnesium dihydroabietate are preferable. 
[0222] In the present invention, two or more resin acid partial metal salts may be used for the nucleating agent and 

45 the two or more resin acid partial metal salts may comprise two or more resin acid partial metal salts wherein the resin 
acid is the same and the metal is different; two or more resin acid partial metal salts wherein the resin add is different 
and the metal is the same; or two or more resin acid partial metal salts wherein the resin acid is different and the metal 
is different. The two or more resin acid partial metal salts may contain 5 to 100% by weight in total of the metal rest- 
ates, and preferably, 1 0 to 1 00% by weight in total of the metal resinates. 

so [0223] Content ratio of the metal resinates in the two or more resin acid partial metal salts is not particularly limited, 
and the two or more resin acid partial metal salts are desirably combined such that the content of one metal resinate in 
the total content of the metal resinates in the two or more resin acid partial metal salts is in excess of 0% by mole, and 
preferably 5 to 95% by mole, and the content of the other metal resinate is less than 100% by mole, and preferably 95 
to 5% by mole. 

55 [0224] A preferable combination of the two or more resin acid partial metal salts is partial potassium salt of the resin 
acid with partial sodium salt of the resin acid or partial magnesium salt of the resin acid. The content of the potassium 
resinate in the total content of the metal resinates in the two resin add partial metal salts is at least 20% by mole, and 
preferably 40 to 95% by mole, and more preferably 45 to 80% by mole; and the content of the sodium resinate or the 
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magnesium resinate in the total content of the metal resinates in the two resin acid partial metal salts is up to 80% by 
mole, and preferably 60 to 5% by mde, and more preferably 55 to 20% by mole. 

[0225] The resin acid partial metal salts containing at least two metals as described above has a higher dispersibility 

into to the thermoplastic resin compared to the resin acid partial metal salts containing only one metal. 

[0226] The metal inactivator optionally blended in the thermoplastic resin of the present invention is not particularly 

limited, and any conventional compound which has been used for the purpose of improving the deterioration of the resin 

by various metals may be used for the metal inactivator. 

[0227] Exemplary metal inactivators include: 

hydrazine compounds such as N,N'-bis[3K3.5<ii-t-butyi-4-hydr^^ (manufactured by 

Ciba-Geigy, Trade name: lrganax MD 1024), distearyl hydrazine, dilauroylhydrazine, dicaproyt hydrazine, dioctanoyt- 
hydrazine, N,N , -bis(2-ethy1hexanoyl) hydrazine, salidtoyl-benzoyt hydrazine, and salicylidenesalicyloylhydrazine 
(manufactured by Ciga-Geigy, Trade name: Chel-180); 

hydrazide compounds such as isophthalic acid bis(a-phenoxypropionyl)hydrazide, oxalo-bis-12-hydraxybenzyli- 
denehydrazide (manufactured by Eastman-Kodak. Trade name, Eastman Inhibitor OABH), bis-salicyloyl 0,p f -thi- 
odipropionic acid)hydrazide, bis-acetoadipic acid hydrazide (manufactured by Ciga-Geigy, Trade name: Q 109-367), 
and decamethylenedicafboxylic acid disalicyloylhydrazide (manufactured by Adeca Argus, Trade name: Adecastab 
CDA-6);and 

nitrogen-containing aromatic compounds such as 3-(N-salicyioyl)amino-1 ,2,4-triazole (manufactured by Adeca 
Argus. Trade name: Adecastab CDA-1), benzotriazole, 3-amino-1.2,4-triazole, 1 ,3Kfiphenyltriazine, and 5-phe- 
nyltetrazole. 

[0228] In addition to the compounds as mentioned above, N-salicyloyl-N'-aJdehydradine. N,N«Jfoenzal(oxaIhy- 
drazide), N,N45is(3,5-di-t-butyl-hydroxyhydrocynnamate), and 2,2'-oxamide-bis-ethyl-3K3,5^i-t-^ityl-4-hydroxyphe- 
nyl)propionate may be used for the metal inactivator. 

[0229] The metal inactivator as described above may be used either alone or in combination of two or mora 
[0230] Of the metal inactivators described above, the preferred are N,N'-bis[3-(3,5-di-t-butyt-4-hydrQxyphenyl)propio- 
nyl]hydrazine (manufactured by Ciga-Geigy, Trade name: Irganox MD 1024), isophthalic acid bis(a-phenoxypropio- 
nyl)hydrazide, 3-(N-salicyloyf)amino-1,2,4-triazole (manufactured by Adeca Argus, Trade name: Adecastab CDA-1), 
and 2,2'-oxamide-bis^tW-3K3,5-di-t-butyM (manufactured by Uniroyal, trade name: Nau- 

gardXL-1). 

[0231 ] When the metal inactivator as described above is blended in the thermoplastic resin composition of the present 
invention, deterioration by metals such as copper, cobalt, iron, vanadium, nickel, titanium, calcium, silver, zinc, alumi- 
num, magnesium, lead, chromium, manganese, cadmium, tin, zirconium, and hafnium is prevented, and the production 
of a polyolef in polymer composition, and in particular, a propylene polymer composition which exhibits high resistance 
to deterioration by metals, and in particular, high resistance to deterioration by metals at high temperature is enabled. 
As a consequence, the thermoplastic resin composition of the present invention does not undergo change in its prop- 
erties when kept in direct contact with a metal, and exhto'rts high stability for a prolonged period. 
[0232] In the present invention, when one or two of magnesium hydroxide, aluminum hydroxide, and calcium hydrox- 
ide is added in addition to the metal inactivator as described above, metal deterioration is greatly avoided by the syner- 
getic effect of the hydroxide and the metal inactivator. Such hydroxide is desirably blended in an amount of 0.1 to 20 
parts by weight, and preferably 0. 1 to 5 parts by weight per 100 parts by weight of the thermoplastic resin. 
[0233] The lubricant optionally blended in the thermoplastic resin of the present invention is not particularly limited, 
and any conventional compound which has been used as the resin lubricant may be used for the lubricant Exemplary 
lubricants include the compounds as listed below: 

synthetic hydrocarbons such as Tropsch wax and polyethylene wax; synthetic modified waxes such as montan wax 
derivative, paraffin wax derivative, and microcrystalline wax derivative; synthetic hydrogenated waxes such as 
hardened castor oil, derivative of hardened castor oil, hardened rapeseed oil, and hardened soy bean oil; synthetic 
metal soaps such as Ca stearate, Ba stearate, Zn stearate, and Li stearate; synthetic higher fatty acids such as 
stearic acid and 12-hydroxystearic acid; synthetic fatty acid amides such as oleic acid amide, stearic acid amide, 
erucic acid amide, ethylenebisstearic acid amide, and EBS; and synthetic fatty acid esters such as butyl stearate 
and long chain fatty acid ester; and synthetic higher alcohols such as cetanol and stearyl alcohol. 

[0234] Commercially available lubricants may also be used such as Armoslip CP (manufactured by Lion K.K., trade 
mark), Neutron 2 (manufactured by Nippon Seika K.K., trade mark), Arflo-P-10 (manufactured by Nippon Oils & Fats 
K.K., trade mark), and Armowax EBS (Lion-Armor K.K., trade mark). 

[0235] Such lubricants may be used either alone or in combination of two or more such lubricants. 
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[0236] When a lubricant is blended in the thermoplastic resin composition of the present invention, it is desirable to 
blend the lubricant in an amount of 0.005 to 2 parts by weight preferably 0.01 to 1 part by weight, and more preferably 
0.05 to 1 part by weight per 100 parts by weight of the thermoplastic resin. 

[0237] When the content of the lubricant is within such range per 100 parts by weight of the thermoplastic resin, flow 
properties upon extrusion or molding of the propylene polymer composition of the present invention is improved, and 
adhesion to the extruder or the mold is suppressed and the mold release of the molded article is improved. When the 
composition is extruded into a film, slip properties as required in the opening of the tube or bag is improved without 
detracting from the properties inherent to thermoplastic resins such as tensile strength. A metal salt of a higher fatty 
acid such as Ca stearate has the effect of a rust-preventive agent in addition to the effect as the lubricant, and therefore, 
the propylene polymers composition having such metal salt of a higher fatty acid blended therein exhibits excellent mold 
release, and rust of the exturuder and the like is thus prevented. 

[0238] The antiblocking agent optionally blended in the thermoplastic resin of the present invention may be, for exam- 
ple, synthetic or natural silica, silicon dioxide, taJc, and zeolite. 

[0239] Such antiblocking agent may preferably have an average particle size of up to 5 m, and more preferably up to 
4 m. When the average particle size is within such range, the resulting article exhfoits good transparency and scratch 
resistance. 

[0240] When an antiblocking agent is blended in the thermoplastic resin composition of the present invention, water 
content of the antiblocking agent is preferably up to 15% by weight, and preferably up to 5% by weight Use of an anti- 
blocking agent having a water content in such range is preferable since bubbling in the extrusion or molding of the prod- 
uct is prevented. 

[0241] The antiblocking agent is preferably used in an amount of 0.01 to 0.5 parts by weight and more preferably in 
an amoun of 0.05 to 0.2 parts by weight per 100 parts by weight of the thermoplastic resin (F). 
[0242] The slipping agent optionally blended in the thermoplastic resin of the present invention may comprise, for 
example, a straight chain monocarboxylic acid monoamide compound or a straight chain monocarboxylic acid bisamide 
compound, which may be used alone or in combination of two or mora 

[0243] Exemplary straight chain monocarboxylic acid monoamide compounds include oleic add amide, stearic acid 
amide, erucic acid amide, palmitic acid amide, behenic acid amide, and lauric acid amide. 

[0244] Exemplary straight chain monocarboxylic acid bisamide compounds include ethylenebisoleic acid amide, eth- 
ylenebisstearic acid amide, and methylenebisstearic acid amide. 

[0245] Use of a straight chain monocarboxylic acid monoamide compounds alone is preferable in view of the slip prop- 
erties of the product during the molding or extrusion and the slip properties of the product after the molding or extrusion. 
In the case of the polypropylene film laminate of the present invention as will be descrbed later, use of a straight chain 
monocarboxylic acid bisamide compound and a straight chain monocarboxylic acid monoamide compound in combina- 
tion is preferable in consideration of the slip properties after the lamination. 

[0246] When a slipping agent is blended in the thermoplastic resin composition of the present invention, it is desirable 
to blend the slipping agent in an amount of 0.01 to 1.0 part by weight, preferably 0.03 to 0.5 part by weight, and more 
preferably 0.05 to 0.2 part by weight per 100 parts by weight of the thermoplastic resin (F). When the straight chain 
monocarboxylic acid monoamide compound and the straight chain monocarboxylic acid bisamide compound are used 
in combination, the weight ratio of the straight chain monocarboxylic acid monoamide compound Ahe straight chain 
monocarboxylic acid bisamide compound is preferably 20/80 to 80/20, and more preferably 30/70 to 70/30. 
[0247] In the thermoplastic resin composition of the present invention, an inorganic filler such as silica, a magnesium 
compound or a hydrotalcite; or a water absorbing resin such as ethylene- vinyl alcohol copolymer may be added for the 
purpose of improving the heat insulation properties. Among these, use of a hydrotalcite compound is preferred. 
[0248] The hydrotalcite compounds which may be used in the present invention include the following structures. 

(1) Hydrotalcite group: 

[0249] Water-containing carbonate mineral represented by the general formula: Mg 6 R 2 (OH) 1 6C0 3 /4H20 (R = Al, Cr 
or Fe). 

[0250] (A natural mineral produced in a small amount in Ural in the USSR or Snalum in Norway.) 

(2) Synthetic hydrotalcites as described below: 

VxAUOH^A")^ • mHgO (wherein 0 < x < 0.5, Osms 2). 

[0251] 

M 2 *: a divalent metal ion selected from Mg, Ca and Zn; 
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A°": an n-valent anion such as CT, Br, r, and NO3*. C104', S0 4 2 ', C0 3 2 \ S1O3 2 -, HP0 4 2 \ HB0 3 2 *, PO^, 
FetCNJe 3 -, FeCCN^ 4 -, CH3COO-, C 6 H 4 (OH)COO\ (OOC-COO) 2 - and the like. 

[0252] Average particle size of such hydrotalcite compound is not particularty limited so long as no adverse effects 
are found on the film appearance, strength, elongation, extrudability and the like. The average particle size is generally 
up to 10 m, preferably up to 5 m, and more preferably up to 3 m. 

[0253] The hydrotalcite compound is preferably treated with a surface treating agent before its use in order to improve 
its dispensability. Exemplary such surface treating agents include paraffin, fatty acids, higher alcohols, polyhydric alco- 
hols, thionate coupling agents, and silane coupling agents. 

[0254] When a hydrotalcite compound is blended in the thermoplastic resin composition of the present invention, the 
hydrotalcite compound is used in a weight ratio of the thermoplastic resin (F) / the hydrotalcite compound of 98 to 60 / 
2 to 40, and more preferably, at a weight ratio of 98 to 75 / 2 to 25. 

[0255] The antimist agent optionally blended in the thermoplastic resin of the present invention may be, for example, 
a f luorosurfactant which is a surfactant wherein hydrogen atoms bonded to the carbon atom of the hydrophobic fpoup 
of a conventional surfactant are partly or totally substituted with fluorine, and in particular, which has a perfluoroalkyl 
group or a perfluoroalkerryl group. 

[0256] Typical f luorosurfactants which may be used for the antimist agent in the present invention include the following 
surfactants. 

(a) Anionic f luorosurfactants 

(1) -COOM f luorosurfactants 
[0257] 

R,COOM 

RfSOaNfR'kCHaCOOM 

(2) -OS0 3 M f luorosurfactants 
[0258] 

R f BNR f YOS0 3 M 

(3) -SO3M f luorosurfactants 



(4) -OPO(OM) 2 fiuorosurfactants 
[0259] 

R f BNR'YOP(«0)(NM) 2 

[0260] In the formulae as mentioned above, R f and R* t are a f luoroalkyl groip wherein hydrogen atoms of the alkyl 
group are partly or totally substituted with fluorine atom, and B is -CO-, -C0 2 -, or -SO2-, and R' is hydrogen atom or a 
lower alkyl group. M is hydrogen atom, -NH 4 , an alkaline metal or an alkaline earth metal. 
[0261] Exemplary desirable f luoroalkyl groups are polyf luoroalkyl groips having the following structures: 
CF 3 HCF2)r- 



RfSOaM 

R,CH 2 0(CH 2 ) n> S03M 
RfCH 2 COOCH — SO3M 




fffCHjCOOCHa 
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wherein I is an integer of 2 to 1 9; 




CF 3 — CF— (CF 2 ) m 



wherein m is an integer of 0 to 1 7; and 

HCF2— (CF^n — 
wherein n is an integer of 2 to 19. 

R f and R'f may also be a branched polyf luoroalkyl group synthesized by oligomerizing CF 2 =CF 2 or CF 2 -CF 2 =CF 2l 
or C3F7O(C3F 6 0) k C0- (wherein k is an integer of 0 to 5) in addition to the f luoroalkyl group as described above. 

(b) Cationicfluorosurfactants 



(1) 



< 



— N * «HX 



R" 

f luorosurfactant 
(2) 



fluorosurfactants 

RfBNHYN* -X" 
R" 

R f BNHYN 



[0262] In the formulae, Rf, B and Y are as defined above, R* and R" represent hydrogen atom or a lower alkyl group, 
HX represents an acid, and X represents a halogen or acid radical. 

(c) Amphoteric fluorosurfactants 

(1) N + (R)2-COO" fluorosurfactants 

RfBNHYISTfRO^CH^COO- 
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[0263] In the formula. R f , B, R'and Y are as defined above. 
(d)nonionic f luorosurfectrrts 
5 [0264] 

(1) 'OH fluorosurfactrrts 

RfOH 

(2) -O- fluorosurfactant 

w 

R 

R,B-N— (C^O^R" 



15 



20 



25 



30 



35 



R,B— N— (C 2 H40) n R' 
(C 2 H 4 0) m R" 



r r 

RfB — N — C2H4O — (C2H 4 0) n — C2H4 — N — BRf 



RfY — CH — CH 2 0 — (C2H 4 0) n — R' 
OZ 



RfY — CH — CH 2 0 — (C 2 H40) n — CH 2 — CH — YR f 
OZ OZ 



[0265] In the formula, Rf, B, R* and R" are as defined above, Y represents -CH2- or -C2H4OCH2-, and Z represents 
hydrogen atom, -C(=0)R, or -C(=0)NHR wherein R represents hydrogen atom or a lower alkyl group (the same also 
applies to the following description). 
40 [0266] Exemplary preferable fluorosurfactants of the above mentioned and other f luorosurfactants include the follow- 
ing surfactants. 

(i)C n F 2n+1 COOM 

In the formula, M is hydrogen atom, an alkaline metal, or -NH 4 ; n is 5 to 12, and preferably 6 to 10, and exam- 
45 pies are: 

CgF^COONa, and 
C 5 F 17 COOLi. 

so ffl)C h F 2lHl 00NH(G a H4O m H 

In the formula, n is 5 to 12, and preferably 6 to 10, and m is 1 to 30, and preferably 2 to 20, and an example is: 
C9F 19 CONH(C2H 4 0)3H. 

(iii) 

55 
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S02— NR— (CjHjO^H 



In the formula, R is hydrogen atom or a lower alkyl group, n is an integer of 6 to 12, and preferably 9; m is an 
integer of 2 to 30, and preferably 3 to 20. 

Among such compounds, the preferred are the compounds represented by the following formula:. 




SOz— N(C2H 5 )— (C^O^H 



(iv) CnFgn+^NHCaHe^CHafeCgH^O- 

In the formula, n is an integer of 5 to 12, and preferably an integer of 6 to 10, and an exemplary such compound 

is: 

CgFiyC^NHCaHe^CHafeCg^CXX)- 

(v) CnF^CONHCaHgN^CHak • X? 

In the formula, X is a halogenoacid radical, and n is an integer of 5 to 12, and preferably an integer of 6 to 10, 
and an exemplary such compound is: 
CBF^CONHCaHfil^CHgk • I* 

(vi) C n F 2n+1 (CH2) m COOM 

In the formula, M is hydrogen atom, an alkaline metal, or -NH 4 ; n is an integer of 3 to 12, and preferably an 
integer of 5 to 10; and m is an integer of 1 to 16, and preferably an integer of 2 to 10, and exemplary such com- 
pounds are: 

CrF^CHgkCOONa 

CaF^fCH^COOK 

(Vii) C n F2n +1 S02N(C2H5)C2H40PO(OH)2 

In the formula, n is an integer of 5 to 1 2, and preferably an integer of 6 to 1 0, and an exemplary such compound 

is: 

CaF^SOgNfCzHsJCz^OPOfOHfe 

(viii) CnFz^iSOgNlCgHsJCKtCOOM 

In the formula, M is hydrogen atom, an alkaline metal, or -NH 4 ; and n is an integer of 5 to 12, and preferably 
an integer of 6 to 10; and an exemplary such compound is: 
C 8 F 17 S0 2 N(C 2 H s )CH 2 COOK 

(ix) CnFg^SOzNfCaHsJCzHjOSOaH 

In the formula, n is an integer of 5 to 1 2, and preferably an integer of 6 to 1 0, and an exemplary such compound 

is: 

CsFiySOaN^HsJC^OSOaH 

(x) C n F 2rHl S0 2 N(C 2 H 5 )(C 2 H40) rn H 

In the formula, n is an integer of 5 to 12, and preferably an integer of 6 to 10; and m Is an integer of 1 to 30, 
and preferably an integer of 2 to 20, and an exemplary such compound is: 
CgF^SOzNfCzHsKCaH^H 

(xi) C n F 2n+1 CON(C 2 H 5 )(C 2 H 4 0) m H 

In the formula, n is an integer of 5 to 12, and preferably an integer of 6 to 10; and m is an integer of 1 to 30. 
and preferably an integer of 2 to 20, and an exemplary such compound is: 
C 8 F 17 CON(C 2 H 5 )(C2H 4 0) 1 
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CnFjn.,— Y— CH— CH 2 0— (C2H4QW 
OZ 



In the formula, n is an integer of 5 to 12, and preferably an integer of 6 to 10; m is an integer of 1 to 30, and 
preferably an integer of 2 to 20; Y represents - CHg- or -C^OCHa-; and Z represents hydrogen atom. -C(=0)R. 
or -C(=0)NHR. and exemplary such compounds include: 

C 8 F 17 — CH2— CH — CH 2 0 — (C 2 H 4 0) 1 o H 
OH 

C,F 17 — C 2 H 4 0— CH 2 — CH—CH 2 0— (C2H 4 0) 12 — CH 3 

0— C— CH 3 
II 
O 



(xiii) 



CnF^t — Y — CH — CH 2 0 — (C 2 H 4 0)ni CH 2 CH Y C n F 2n *i 
OZ OZ 



In the formula, n is an integer of 5 to 12, and preferably an integer of 6 to 10; m is an integer of 1 to 30. and 
preferably an integer of 2 to 20; and Y represents -CHj- or -C^OCHy; and Z represents hydrogen atom, ■ 
C(=0)R, or -C(=0)NHR. and an exemplary such compound is: 

C 8 F 17 — CHa— CH— CHjO— (C2H4O) 10 — CH*— CH— CH*— C 8 F 17 
OH OH 



(xiv)C n F 2lHl S0 2 N(C2Hs)(C2H40) m C2H4N(C 2 H5)S0 2 C n F 2n+1 

In the formula, n is an integer of 5 to 12, and preferably an integer of 6 to 10; and m is an integer of 1 to 30, 
and preferably an integer of 2 to 20, and an exemplary such compound is: 
C 8 F 17 S0 2 N(C 2 H5)(C 2 H40) 1 4C 2 H 4 N(C 2 H 5 )S0 2 C 8 F 17 

(xv) 
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CnF^,— S0 2 — N— (C2H 4 0) m H 
(C 2 H 4 0),H 



In the formula, n is an integer of 5 to 12, and preferably an integer of 6 to 10; m is an integer of 1 to 30, and 
preferably an integer of 2 to 20; and I is an integer of 1 to 30, and preferably an integer of 2 to 20, and an exemplary 
such compound is: 

C 8 F 17 — S0 2 — N— (C 2 H 4 0) 12 H 
(C 2 H 4 0) 12 H 



[0267] The fluorine surfactant as described above may be used either alone or in combination of two or more such 
surfactants. 

[0268] When a fluorine surfactant is blended in the thermoplastic resin composition of the present invention, amount 
of the fluorine surfactant added is not critical, and the fluorine surfactant may be added in a wide range of amount 
depencfing on the type of the fluorine surfactant and the type of the resin. The amount of the fluorine surfactant added 
is generally at least 0.01 part by weight per 1 00 parts by weight of the resin to which the fluorine surfactant is blended. 
Upper limit of the amount blended is not strictly limited. However, an excessively large amount of the fluorine surfactant 
may result in bleedout or turbidity, and the fluorine surfactant in an amount of 2.0 parts by weight is generally sufficient. 
[0269] The thermoplastic resin composition of the present invention is used for a film, a sheet, and an injection molded 
product wherein prolonged antifog properties and prolonged antistat properties are required, and for a masterbatch of 
the antifogging agent and a masterbatch of the antistatic agent. 

[0270] Next the present invention also provides an antifog extruded/molded article comprising a thermoplastic resin 
(F) and an antifogging agent (J) wherein ratio (O/C) of number of oxygen atoms to number of carbon atoms on the sur- 
face of the extruded/molded article is at least 10/100, characterized in that 

said antifogging agent (J) is dispersed in the surface region of at least 5 jim thick in the conditions such that: 
the average particle diameter is in the range of 0.05 to 0.5 jim; 

ratio Lw/Lh of average particle diameter in the direction of mqjor axis (Lw) to average particle diameter in the direc- 
tion of minor axis (Lh) of the dispersed particles is up to 3.0; and 

average distance between gravity center of the dispersed particles is up to 1.5 jim. (Such an antifog 
extruded/molded article is hereinafter referred to as "the antifog extruded/molded article of the present invention".) 

[0271] The thermoplastic resin (F) which is the resin material constituting the antifog extruded/molded article of the 
present invention is not particularly limited, and the resins the same as those described in detail as the corrponent con- 
stituting the thermoplastic resin composition of the present invention may be used. 

[0272] Particularly preferable thermoplastic resins (F) which may be used for the resin material constituting the article 
in the antifog extruded/molded article of the present invention are polyolefins including olefin homopolymers such as 
polyethylene, polypropylene, poly-1-butene, polymethylpentene. and polymethyttxrtene and olefin copolymers such as 
ethylene-vinyl acetate copolymers, ethylenes-olefin random copolymers and propylene-ethylene random copolymers. 
Among these, the preferred are polyethylene, polypropylene and ethyfene-a-olefin random copolymers. It should be 
noted that, when the polyolefin is the one prepared from an olefin containing 3 or more carbon atoms, the polymer may 
be either an isotactic polymer or a syndiotactic polymer. Among these, the particularly preferred are ethylene homopol- 
ymers and ethylene-a-olef in random copolymers. 

[0273] In the antifog extruded/molded article of the present invention, the ratio (O/C) of nurrfcer of oxygen atoms to 
number of carbon atoms on the surface of the extruded/rnolded article is at least 1 0/1 00, and preferably at least 1 5/1 00. 
The extruded/molded article wherein the ratio (O/C) of number of oxygen atoms to number of carbon atoms on the sur- 
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face is at least 1 0/1 00 exhibits excellent initial antifog properties as well as excellent prolonged antifog properties. In the 
present invention, the ratio of oxygen atom number to carbon atom number on the surface is the value measured by X- 
ray photoelectron spectroscopy (XPS), and more illustratively; the value measured by X-ray photoelectron spectroscopy 
instrument Model ESCA-750 (manufactured by Shimadzu Seisakusho K.K.) under the vacuum of less than 7 x 10" 8 Ton- 
using Ka ray (1486.6 eV) of Al for the X-ray source at the photoelectron emission angle of 90. Of the carbon number 
peaks, C1s peak (285 eV) was used to determine the atom number ratio. The photoionization cross section was 1 .00 
for C1s and 2.93 for 01s. 

[0274J The antifog extruded/molded article of the present invention has an important characteristic that: 

the arrtifogging agent (J) is dispersed in the surface region of at least 5 urn thick in the conditions satisfying the rela- 
tions such that: 

the average particle diameter is in the range of 0.05 to 0.5 um, and preferably in the range of 0.05 to 0.3 urn; 
the ratio Lw/Lh of average particle diameter in the direction of major axis (Lw) to average particle diameter in the 
direction of minor axis (Lh) of the cfispersed particles is up to 3.0, and preferably up to 2.5; and 
the average distance between gravity center of the dispersed particles is up to 1 .5 urn, and preferably up to 1 .0 um. 

[0275] In the present invention, the average particle diameter of the dispersed particles of the arrtifogging agent (J) in 
the surface region of at least 5 um thick from the article surface; the ratio Lw/Lh of average particle diameter in the direc- 
tion of major axis (Lw) to average particle diameter in the direction of minor axis (Lh) of the dispersed particles; and the 
average distance between gravity center of the dispersed particles are determined, for example, when the article Is a 
film, by embedding the film in epoxy resin, preparing a ultra-thin section of about 100 nm thick in frozen state, staining 
the resulting section with Ru0 4 , taking a micrograph with transmission electron microscope (manufactured by Hitachi, 
Ltd.), and conducting the measurement by using image processor (IP-1000) manufacured by Asahi Chemical Industry 
Co., Ltd. 

[0276] The arrtifogging agent (J) used in the antifog extruded/molded article of the present invention is not particularly 
limited, and any universal arrtifogging agent may be used as long as it satisfies the requirements for the ratio (O/C) of 
oxygen atom number to carbon atom number on the surface, the average particle diameter of the dispersed particles 
of the arrtifogging agent (J) in the surface region of at least 5 um thick from the article surface; the ratio Lw/Lh of average 
particle diameter in the direction of major axis (Lw) to average particle diameter in the direction of minor axis (Lh) of the 
dispersed particles; and the average distance between gravity center of the dispersed particles as described above. 
[0277] Among the arrtifogging agents which may be used in the antifog extruded/molded article of the present inven- 
tion, the preferred are the compounds including within their molecule at least one functional group represented by the 
following (J-1) to (J-5): 



4R 6 -0> p R 7 , (j-D 

-OH, (j. 2 ) 

-S0 3 X, (j-3) 

-N+(R)3Q\ and (j-4) 

-N^RfcCOO-. (j-5) 



[0278] in the formula (J-1), R 6 represents a straight-chain or branched alkylene group containing 1 to 4 carbon atoms; 
R 7 represents hydrogen atom a a straight-chain or branched aikyi group containing 1 to 22 carbon atoms; and p rep- 
resents an integer of 1 to 30. Exemplary straight-chain or branched alkylene groups containing 1 to 4 carbon atoms 
include -CH 2 - ( -CH 2 CH 2 -. -CHgCHfCHa)-, and -CHgCHfCHaCHa)-. Among these, preferred are -CHoCH 2 - and - 
CHsCHfCHa)-. 

[0279] In the formula (J-3), X represents hydrogen atom, or Na, K or Li. 

[0280] In the formula (J-4), the three R. which may be the same or different, may represent hydrogen atom or an alkyl 
group containing 1 to 3 carbon atoms; and Q represents CI, Br or I. Exemplary alkyl groups containing 1 to 3 carbon 
atoms include -CH3, -CH2CH3, and -CH2CH2CH3. 

[0281 ] In the formula (J-5), the two R, which may be the 6ame or different, may represent hydrogen atom or an alkyl 
group containing 1 to 3 carbon atoms. Exemplary alkyl groups containing 1 to 3 carbon atoms include -CHa, -CHoCHa 
and -CHgCHgCHg. 

[0282] Examples of the arrtifogging agents (J) include ionic surfactants and nonionic surfactants (J1 ), modified poly- 
olefins (J2), and the triblock oligomers (A) as descrfeed above. 
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[0283] Examples are as described below. 

[0284] The surfactants (J1) which may be used for the arrtifogging agents (J) in the present invention include ionic 
surfactants such as aliphatic sulfonates, higher alcohol sulfates, higher alcohol ethylene oxide adduct sulfates, higher 
alcohol phosphates, higher alcohol ethylene oxide adduct phosphates, quaternary ammonium salt cationic surfactants, 
and betain amphoteric surfactants; and nonionic surfactants such as glycerin mono-fatty acid esters, glycerin di-fatty 
add esters, glycerin tri -fatty acid esters, diglycerin fatty acid esters, polyethylene glycol fatty acid esters, higher alcohol 
ethylene oxide adducts, polyhydric alcohol tatty acid esters, N,N-bis(2-hydroxyethyl)aliphat)C amines, N,N-bis(2-hydrox- 
yisopropyQaliphatic amines, N,N-bis(2-hydroxyethyl)aliphattc amides, and N,N-bis(2-hydroxyisopropyf)allphatic amides. 
Examples of the surfactant (J1) are the same as those described as the surfactants which may be blended in the ther- 
moplastic resin composition of the present invention. 

[0285] The modified poiyolefin (J2) which may be used as the arrtifogging agent (J) in the antrfog extruded/molded 
article of the present invention is a poiyolefin which contains at least one olefin selected from a-olefins containing 2 to 
8 carbon atoms as its main component and includes a functional group represented by the formula (J-1), (J-2), (J-3), 
(J-4) or (J-5). Such modified poiyolefin (J2) may be the one produced by a conventional known method, for example, by 
reacting a homopoJymer of an a-olefin containing 2 to 8 carbon atoms or a copolymer of such an a-olefin with an 
unsaturated compound containing the functional groip represented by the formula (J-1), (J-2), (J-3), (J-4) or (J-5) in the 
presence or in the absence of a radical initiator. 

[0286] Exemplary unsaturated compounds containing the functional group represented by the formula (J-1), (J-2), (J- 
3), (J-4) or (J-5) include, for example, ester compounds of acrylic acid containing the group represented by the following 
formula: 

H 2 C=C— COORp H 2 C=C — COO — 



HC=CH-R i2 HC=C- 

Rj3 Rj3 



^1 Rji 

HC=C— O— Rj 2 HC=C— O — 

In the formulae, Rji and R j3 are hydrogen atom or methyl group, and Rp is an alkyiene group containing 1 to 10 carbon 
atoms. 

[0287] The triblock oligomer (A) which may be used as the arrtifogging agent (J) in the antrfog extruded/molded article 
of the present invention is the oligomer having the structure represented by the general formula (I) as described above. 
[0288] Among the arrtifogging agent (J) which may be used in the arrtitog extruded/molded article of the present inven- 
tion, the preferred are the reaction products of a higher fatty acid (B) or a poiyolefin having a carboxylic acid group (C) 
with a polyoxyalkylene compound (D) represented by the formula (v) or a polyoxyalkylene compound (E) represented 
by the formula (vl). Examples of the higher fatty acid (B), the poiyolefin having a carboxylic acid group (C), the polyoxy- 
alkylene compound (D), and the polyoxyalkylene compound (E) are the compounds as described above. 
[0289] Among the arrtifogging agent (J), use of the reaction products between a higher fatty acid (B) and a polyoxy- 
alkylene compound (D) represented by the formula (v) or a polyoxyalkylene compound (E) is preferable in the present 
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invention since use of such antifogging agent enables production by normal extrusion/molding of an antifog 
extruded/molded article wherein the requirements as described above for the O/C ratio on the surface of the article and 
the dispersion of the antifogging agent (J) are satisfied. Among such compounds, the most preferred are the reaction 
products of at least one (B-1) selected from higher fatty acids containing at least 16 carbon atoms and derivatives 
thereof with the polyoxyaJkylene compound (D) represented by the following formula (XVIII): 



In the formula (XVIII), L represents OH or NH2, R 6 represents a straight-chain or branched alkylene group containing 1 
to 4 carbon atoms, R 7 represents a straight-chain or branched alkylene grotp containing 1 to 22 carbon atoms, and p 
represents an integer of 1 to 30. 

[0290] The preferable polyolef ins having a carboxylic add group (C) which may be used in such production are those 
prepared by conducting (1) graft polymerization of an unsaturated carboxylic acid to a homopolymer wax of an a-olefin 
containing 2 to 8 carbon atoms or a copolymer wax of two or more a-olef ins, or (2) radical polymerization of an a-olef in 
containing 2 to 8 carbon atoms with an unsaturated carboxylic acid at a high pressure. 

[0291] The antifogging agent (J) used in the antifog extruded/molded article of the present invention may generally 
have an average molecular weight measured by QPC of 1 00 to 8,000, preferably 1 00 to 5,000, and more preferably 200 
to 4,000. Use of the antifogging agent having an average molecular weight of less than 1 ,000 is preferable for improving 
initial antifog properties. 

[0292] The antifog extruded/molded article of the present invention may generally have an absolute value of the dif- 
ference (dX a |Xf - Xj]) between solubility parameter value of the thermoplastic resin (F) (Xf) and solubility parameter 
value of the antifogging agent (B) (Xj) of 0 to 1 (cal/rrd) 1/2 , and preferably 0.2 to 0.6 (cal/ml) 1 ' 2 . When the thermoplastic 
resin (F) is a polyolefin, the antifogging agent (J) may preferably have a solubility parameter value of (Xj) of 7 to 9 
(cal/ml) 1/2 in view of the good compatibility with the thermoplastic resin. In the present invention, the solubility parame- 
ter is calculated from molecular volume (AV^ and energy of vaporization (A e0 of each of the functional groups consti- 
tuting the molecule by the equation: Xj = (EAe /ZAV 1 ) 1/2 . Details of this calculation is described in Toso Gijutsu 
(Coating Technology)", June issue, 1990, page 161. 

[0293] The antifog extruded/molded article of the present invention may be of any form as long as its surface satisfies 
the requirements as described above, and the article is typically a film, a sheet, a bottle, a panel, a board, or the like. 
[0294] Furthermore, the antifog extruded/molded article of the present invention is not limited in terms of its produc- 
tion method, and may be produced by any of the various known methods such as injection molding, extrusion, blown 
film extrusion, and the like. 

[0295] When the article is a film, the film may be produced by using a single screw extruder, a kneading extruder, a 
ram extruder, a gear extruder or the like and extruding the molten thermoplastic resin composition from T die under any 
of the conventional known extrusion conditions. The f 9m may be optionally stretched, and the stretched f Bm may be pre- 
pared by using the sheet or film comprising the thermoplastic resin composition as described above in a stretcher of 
conventional known type by tentering (lengthwise, and then in transverse direction, or (in transverse direction, and then 
lengthwise), simultaneous biaxial stretching, monoaxial stretching, or the like. The film may be also prepared by blown 
film extrusion. 

[0296] Next, the antifog extruded/molded article of the present invention is descrbed by referring to a film having anti- 
fog properties (hereinafter referred to as "the antifog film of the present invention") as a typical example of the antifog 
extruded/molded article of the present invention. 

[0297] The antifog film of the present invention may be either a film comprising a single layer or a multi-layer film. In 
the case of the film comprising a single layer, either one surface or both surfaces of the film should satisfy the require- 
ment of the O/C ratio, the average particle diameter of the dispersed particles of the antifogging agent (J) in the surface 
region of at least 5 11m thick from the article surface: the ratio Lw/Lh of average particle diameter in the direction of major 
axis (Lw) to average particle diameter in the direction of minor axis (Lh) of the dispersed particles; and the average dis- 
tance between gravity center of the dispersed particles. In the case of the multi-layer film, either the interior surface, or 
both the interior surface and the exterior surface satisfy the requirements as described above. For example, in the case 
of a multi-layer film comprising three layers, namely, the outer layer, the irrtermecf ate layer, and the inner layer, the inner 
layer or both the interior and the outer layers may satisfy the requirements as described above. 
[0298] A preferable embodiment of the three layer laminate film is described below as an example of the antifog film 
of the present invention. The three layer laminate film as described below comprises an outer layer of an ethyl ene-a- 
olef in copolymer (a), an intermediate layer of an ethylene-a-olef in copolymer (b), and an inner layer of the thermoplastic 




(XVIII) 
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resin composition as described above. 

[0299] The ethylene-a-olefin copolymer (a) constituting the outer layer is a copolymer of ethylene and an a-olefin con- 
taining 4 to 12 carbon atoms, and exemplary such a-olefins containing 4 to 12 carbon atoms include 1 -butene, 1 -pen- 
tene, 1-hexene, 4-methyM-pentene, 1-octene, 1-decene, and 1-dodecene. Among these, an a-olefin containing 4 to 10 

5 carbon atoms, and in particular, a-olefin containing 4 to 6 carbon atoms are preferaWa 

[0300] ft is desirable that the ethytene-a-olefin copolymer (a) has a density in the range of 0.925 to 0.940 g/cm 3 , and 
preferably 0.927 to 0.935 g/cm 3 ; a melt flow rate (MFR; ASTM D1238-65T, 190°C, load of 2.16 kg) in the range of 0.1 
to 10 g/1 0 min, preferably 0.1 to 5 g/10 min, and more preferably 0.5 to 2 g/10 min; and a molecular weight distribution 
(Mw/Mn; Mw - weight average molecular weight, Mn » number average molecular weight) measured by GPC in the 

10 range of 1 .5 to 3.5, and preferably 2.0 to 3.0 

[0301 ] It should be noted that the density is measured by using the strand obtained in the measurement of the melt 
flow rate at 1 90°C under the load of 2.16 kg and heat treating the strand at 120°C fa 1 hour, gradually cooling to room 
temperature in 1 hour, and measuring the density in a density gradient tube. 

[0302] The weight average molecular weight and the molecular weight distribution (Mw/Mn) is measured as described 

is below by GPC-1 50C manufactured by Millipore. 

[0303] The separation column used is TSK GNH HT having a column size of 72 mm in diameter and 600 mm in 
length. The column temperature is 140°C, and o4ichlorobenzene (manufactured by Wako Pure Chemicals K.K.) and 
0.025% by weight of BHT (manufactured by Takeda Chemical Industries, Lid.) as the antioxidant are used for the mobile 
phase which is moved at 1.0 mt/min. The sample concentration is 0.1% by weight, and the amount of the sample 

20 injected is 500 microliters. A differential refractometer was used for the detector. The standard polystyrenes used were 
the one manufactured by TOSO K.K. for the molecular weight of Mw a 1000 and Mw s 4 x 10 6 , and the one manufac- 
tured by Pressure Chemical for the molecular weight of 1000 (Mw (4 x 10 6 . 

[0304] It is also desirable that the ethylene-a-olefin copolymer (a) has a percentage of the n<Jecane soluble content 
(W t % by weight) of up to 1%, and preferably up to 0.5%. 
2s [0305] It should be noted the percentage of the n-decane soluble content (note that the smaller n-decane soluble con- 
tent indicates narrower compositional distribution) is measured by adding about 3 g of the ethylene-a-olefin copolymer 
in 450 ml of n-decane, dissolving the copolymer at 145°C and cooling the solution to 23°C, removing the n-decane 
insoluble content by filtration, collecting the n-decane soluble content from the filtrate, and measuring the n-decane sol- 
uble content. 

30 [0306] The outer layer comprising such ethylene-a-olefin copolymer (a) is excellent in mechanical properties, and the 
thickness of the outer layer of the multi-layer film can be reduced, and as a consequence, the multi-layer f Dm may have 
a reduced weight. Such outer layer also undergoes a very slightly decrease in the light transmission with lapse of time, 
and when the multi-layer film having such outer layer is used for agricultural purpose, the film can be used for a pro- 
longed period. 

35 [0307] Such ethylene-a-olefin copolymer (a) may be prepared by copolymerizing ethylene and an a-olefin containing 
4 to 1 2 carbon atoms in the presence of a conventional known catalyst such as olefin polymerizing metallocene catalyst 
so that the resulting copolymer has a density of 0.925 to 0.940 g/cm 3 . 

[0308] The ethylene-a-olefin copolymer (a) as described above may also have blended therein a high-pressure 
method low density polyethylene (d). 
40 [0309] The high-pressure method low density polyethylene (d) which may be blended in the ethylene-a-olefin copol- 
ymer (a) may preferably have a MFR (ASTM D1 238, 1 90°C, load of 2. 1 6 kg) in the range of 0. 1 to 1 00 g/1 0 min, a den- 
sity in the range of 0.915 to 0.935 g/cm 3 , and a swell ratio of up to 60%. 

[0310] ft should be noted that the density of the high-pressure method low density polyethylene (d) may be deter- 
mined by the same process as the density measurement of the ethylene-a-olefin copolymer (a) as described above. 
45 [031 1 ] The swell ratio is determined as described below. 

[031 2] Diameter of the strand at the position 5 mm from the tip of the strand is measured with a micrometer, and this 
diameter is designated as the sample diameter (mm), and swell ratio is calculated by the following equation: 

Swell ratio (%) = [(Lj/Lq) - 1] x 100 

so 

Lj : sample diameter (mm) 

Lq: orifice cfiameter (a 2.0955 mm) 

[031 3] The high-pressure method low density polyethylene (d) as descrfoed above may be prepared by the conven- 
es tional known high-pressure method. 

[0314] The high-pressure method low density polyethylene (d) may be used generally in an amount of 1 to 40% by 
weight, and preferably 1 to 20% by weight per 100% by weight of the total of the ethylene-a-olefin copolymer (a) and 
the high-pressure method low density polyethylene (d). 
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[031 5] The ethyiene-a-olefin copolymer (a) may atso have blended therein conventional known additives such as a 
weathering agent, an antirrtist agent an inorganic compound and a heat stabilizer in an amount which does not 
adversely affect the object of the present invention. 

[031 6] The weathering agent may be categorized into UV absorbing agents and light stabilizers. When the laminate 
film is used tor an agricultural purpose, use of the light stabilizer is more effective and addition of such a light stabilizer 
is effective in improving the weatherability. 

[0317] The light stabilizer used may by a conventional known light stabilizer, and among such stabilizers, use of a 
hindered amine light stabilizer (HALS) is preferable. Such light stabilizer may be used either alone or in combination or 
two or more. The light stabilizer is used in an amount of 0.005 to 5 parts by weight, preferably 0.005 to 2 parts by weight, 
and more preferably 0.01 to 1 part by weight per 100 parts by weight of the ethylene-olefin copolymer (a) (and per 
100 parts by weight of the total of the (a) and the (d) when a high-pressure method low density polyethylene (d) is 
blended). 

[0318] Exemplary UV absorbing agents include salicylic acid UV absorbing agents, benzophenone UV absorbing 
agents, benxotriaxole UV absorbing agents and cyanoacrylate UV absorbing agents. The UV absorbing agent may be 
used in an amount of 0.005 to 5 parts by weight preferably 0.005 to 2 parts by weight, and more preferably 0.01 to 1 
part by weight per 100 parts by weight of the ethylene-a-olefin copolymer (a) (and per 100 parts by weight of the total 
of the (a) and the (d) when a high-pressure method low density polyethylene (d) is blended). 
[0319] Exemplary inorganic compounds include, inorganic corrpounds containing at least one atom selected from 
Mg, Ca, Al and Si, inorganic hydroxides, and hydrotalcHes. Typical such compounds are SiC^, AI2O3, MgO, CaO, 
AI(OH) 3 , Mg(OH) 2 , Ca(OH) 3 , and hydrotalcrte. The inorganic compound may have an average particle size of up to 10 
um, preferably up to 5 urn, and more preferably up to 3 urn. When the average particle size of the inorganic compound 
is within such range, the resulting multi-layer film will have sufficient transparency. 

[0320] The inorganic compound as described above is effective as a heat retaining agent and such inorganic com- 
pound may be used either alone or in combination of two or more. The inorganic compound may be used in an amount 
of 1 to 20 parts by weight preferably 1 to 1 8 parts by weight, and more preferably 2 to 1 5 parts by weight per 1 00 parts 
by weight of the ethylene-a-olefin copolymer (a) (and per 100 parts by weight of the total of the (a) and the (d) when a 
high-pressure method low density polyethylene (d) is blended). 

[0321] The ethylene-a-olefin copolymer (b) constituting the intermediate layer is a copolymer of ethylene and an a- 
olefin containing 4 to 12 carbon atoms which is the same as the ethylene-a-olefin copolymer (a) except that the density 
is in the range of 0.880 to 0.910 g/cm 3 , and preferably 0.890 to 0.905 g/cm 3 . When the ethylene-aolefin copolymer (b) 
has a density in excess of 0.910 g/cm 3 , the resulting fQm will be too rigid, and when such film is used for agricultural 
purpose, elongation will be insufficient and the film will suffer from such inconveniences as difficulty in spreading out 
and stretching of the film and insufficient wrinkle resistance of the thus stretched film. 

[0322] The ethylene-a-olefin copolymer (b) as described above may be produced as in the case of producing the eth- 
ylene-a-olefin copolymer (a) by copolymerizing ethylene with an a-olefin containing 4 to 12 carbon atoms in the pres- 
ence of an olefin polymerizing metallocene catalyst so that the resulting copolymer has a density of 0.880 to 0.910 
g/cm 3 . 

[0323] The ethylene-a-olefin copolymer (b) as described above may have blended therein a high-pressure method 
low density polyethylene (d) as described above, and other conventional known additives such as a weathering agent, 
an antimist agent, an inorganic compound and a heat stabilizer may also be added in an amount which does not 
adversely affect the object of the present invention. The amount of the high-pressure method low density polyethylene 
(d) and the amount of the additives blended are as in the case of the ethylene-a-olefin copolymer (a). 
[0324] The inner layer is famed from the thermoplastic resin composition as described above, and for example, from 
100 parts by weight of an ethylene-a-olefin copolymer (c), and 0.1 to 20 parts by weight, preferably 0.5 to 15 parts by 
weight and more preferably 1 to 10 parts by weight of a triblock oligomer (A). 

[0325] In another embodiment the inner layer may further comprise 0.01 to 30 parts by weight, preferably 0.05 to 1 0 
parts by weight and more preferably 0.05 to 1 0 parts by weight of a surfactant (Q). In a further embodiment, 0.01 to 30 
parts by weight preferably 0.05 to 20 parts by weight and more preferably 0. 1 to 1 5 parts by weight of an agent for pre- 
venting the antifogging agent migration (H) may be used in combination with the triblock oligomer (A) and/or the sur- 
factant. Such trfolock oligomer, surfactant and agent for preventing the antifogging agent migration may be used in the 
intermediate layer or the outer layer depending on the specification of the antifog film. 

[0326] The ethylene-a-olefin copolymer (c) is a copolymer of ethylene and an a-def in containing 4 to 1 2 carbon atoms 
which is the same as the ethylene-a-olefin copolymer (a) except that the density is in the range of 0.905 to 0.930 g/cm 3 , 
and preferably 0.910 to 0.920 g/cm 3 . 

[0327] When the ethylenes-olefin copolymer (c) has a density below 0.905 g/cm 3 , the interior surface of the resulting 
film will be tacky, and when such film is used for agricultural pipe house, lubrication between the film and the pipe of the 
pipe house will be insufficient and it will be difficult to spread out and stretch the film. 

[0328] The ethylene-a-olefin copolymer (c) as described above may be produced as in the case of producing the eth- 
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ytene-a-olef in copolymer (c) by copotymerizing ethylene with an a-olefin containing 4 to 12 carbon atoms in the pres- 
ence of an olefin polymerizing metallocene catalyst so that the resulting copolymer has a density of 0.905 to 0.930 
g/cm 3 . 

[0329] The ethylenes-olefin copolymer (c) as descrfoed above may also have blended therein a high-pressure 
method low density polyethylene (d) as described above, and other conventional known additives such as a weathering 
agent an antimist agent, an inroganic compound and a heat stabilizer may also be added in an amount which does not 
adversely affect the object of the present invention. The amount of the high-pressure method low density polyethylene 
(d) and the amount of the additives blended are as in the case of the ethylene-a-olefin copolymer (a). 
[0330] The multi-layer film as described above is useful as a film for agricultural purpose, and this film exhibits pro- 
longed antifog properties as well as dust preventive properties and toughness superior than those of the conventional 
agricultural (mufti-layer) films. This multi-layer film is also a lightweight film which exhibits reduced tackiness owing to 
the low content of the low molecular weight components in the polymer, and therefore, have the merits of improved effi- 
ciency in spreading out and stretching the film as well as reduced melt fusion between the films at elevated tempera- 
tures. 

[0331 ] The multi-layer f flm which has the merits as described above may be utilized in growing various useful crops 
fa a prolonged period of time by using the film in various agricultural and horticultural facilities such as a green house, 
tunnel, and the like. 

[0332] The multi-layer film as described above which is an embodiment of the antifog film of the present invention may 
be prepared by mixing various components such as the polyethylene resin which is used in each layer of the multi-layer 
film and the additives as described above, kneacfing the components in molten state in a Bambury mixer, a roll mill, or 
an extruder, and laminating the outer layer, the intermediate layer, and the inner layer by coextrusion inflation process 
or coextrusion T-die process. 

[0333] When the thermoplastic resin composition of the present invention is used for the masterbatch, the triblock oli- 
gomer (A) as described above may be blended in an amount of 2 to 30 parts by weight, and preferably 5 to 30 parts by 
weight per 100 parts by weight of the thermoplastic resin (F). 

[0334] The masterbatch may be produced by any of the known processes such as melt kneading of the thermoplastic 
resin (F) and the triblock oligomer (A) in an extruder, kneader or the like. 

[0335] In the production of the masterbatch, a compatibilizer such as a higher fatty acid metal salt, a polyolefin wax 
or a hydrogenated petroleum resin may be used as desired. 

[0336] The masterbatch may contain various additives such as a cross-linking agent, a thermal stabilizer, a weather- 
ing agent, a lubricant a mold release agent an inorganic filler, a pigment-dispersing agent a pigment, and a die in an 
amount which does not adversely affect the object of the present invention. 

[0337] The masterbatch contains the trblock copolymer at a high concentration, and the masterbatch is used by 
blending it with a thermoplastic resin which contains no antistatic agent or no antifogging agent or with a thermoplastic 
resin which contains the antistatic agent or the antifogging agent at a low concentration. 

[0338] In producing the thermoplastic resin composition by blending the masterbatch with the thermoplastic resin, the 
production may be conducted by any desired process including the process wherein the masterbatch and the thermo- 
plastic resin are melt kneaded in an extruder, kneader or the like. 

[0339] Use of such masterbatch facilitates easier kneacGng and improved dispersibility compared to the direct mixing 
of the thermoplastic resin (F) and the triblock oligomer (A). 

EXAMPLES 

[0340] Next the present invention is described in further detail by referring the Examples which by no means limit the 
scope of the present invention. 

[0341 ] In the Examples and the Comparative Examples, evaluation of the extrudabilrty in the production of the multi- 
layer films by blown film extrusion was conducted in accordance with the following criteria: 

Criteria 
[0342] 

O : A stable bubble was formed and a good film with uniform thickness was produced. 
A: a film could be formed, but the film formed was inconsistent in its thickness. 
X: The bubble was unstable, and the film could not be produced. 

[0343] The antifog properties of the multilayer fOm produced in the Examples and the Comparative Examples were 
evaluated as described below. 
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(Initial antifog properties ) 

[0344] A beaker of 100 cc was filled with 70 cc of water, and the beaker was covered with the sample film with the 
inner layer facing downward. The thus covered beaker was immersed in a water bath at a constant temperature of 50°C 
and allowed to stand in a room at a constant temperature of 20°C. The sample film was evaluated for the degree of fog- 
ging in its inner surface after 24 hours. 

Criteria 

[0345] 

O : No water droplets were recognized because of the flowing of the droplets. 

A: Water droplets of large size were found in some parts of the film surface. 

X: Water droplets of small size were found on substantially all over the film surface. 

(Prolonged antifog properties ) 

[0346] The sample film was immersed in warm water at 60°C, and the film was removed from the warm water after 
40 days. After drying, the film was evaluated for the antifog properties after 24 hours by repeating the procedure as 
described above. 

(Evaluation of dispersion ) 

[0347] The average particle size, the Lw/Lh, and the average distance between gravity center of the dispersed anti- 
fogging agent particles on the surface of the extruded/molded article in the Examples and Comparative Examples as 
described below were measured by taking a micrograph of the f 3m section with a transmission electron microscope and 
conducting the analysis with an image processor (IP-1000) manufactured by Asahi Chemical Industry K.K. 
[0348] The value of solubility parameter (Xj) of the antHbgging agent in the Examples and Comparative Examples was 
calculated from molecular volume (AV-i) and energy of vaporization (Ae^ of each of the functional groups constituting 
the molecule by the following equation: 

XjopAe/IAV^ 1 ' 2 

(Production Example 1 > 

Preparation of ethylene/1 -hexene copolymer 

[Preparation of catalyst for olefin-polymerization] 

[0349] 5.0 kg of silica dried at 250°C for 10 hours was suspended in 80 liters of toluene, and the suspension was 
cooled to 0°C. To this suspension was added dropwise 28.7 liters of toluene solution of methylaluminoxane (At: 1 .33 
mole/liter), and the temperature of the reaction system was maintained at 0°C during the addition. The reaction was 
allowed to proceed at 0°C for 60 minutes, and the temperature was elevated to 95°C in 1.5 hours. The reaction was 
allowed to proceed at this temperature for 20 hours. The temperature was then reduced to 60°C, and the supernatant 
was removed by decarrtation. 

[0350] The thus obtained solid content was washed twice with toluene, and suspended in 80 liters of toluene. To the 
reaction system were added dropwise 7.4 liters of toluene solution of bis (1 ,3-n-butylmethylcyclopentadienyl)zirconium 
dichloride (Zr: 34.0 mmole/liter) and 1.0 liter of toluene solution of bis(13^imethy^cloperTtadieny0zirconium dchlo- 
ride (Zr: 28.1 mmole/liter) at 80°C for 30 minutes, and the reaction was allowed to proceed at 80°C for 2 hours. The 
supernatant was removed, and the residue was washed twice with hexane to obtain the solid catalyst containing 3.6 mg 
of zirconium per 1 g. 

[Preparation of preliminarily polymerized catalyst] 

[0351] To 85 liter of hexane containing 1 .7 mole of triisobutylaluminum were added 0.85 kg of the solid catalyst and 
255 g of 1 -hexene, and preliminarily polymerization of ethylene was conducted at 35°C for 1 2 hours to obtain the pre- 
liminarily polymerized catalyst wherein 10 g of polyethylene is preliminarily polymerized per 1 g of the solid catalyst 
This ethylene polymer had a limiting viscosity fo] of 1 .74 dl/g. 
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[Polymerization] 

[0352] ethylene was copotymerized with 1 -haxene in the presence off the above-described preliminarily polymerized 
catalyst by using two continue * 1-hex- 

5 ene copolymer (i). 

[0353] The thus obtained ethylene • 1 -haxene copolymer (i) had a 1 -hexene content of 7.5% by weight, a density of 
0.928 g/cm 3 , a MFR (ASTM D1238-65T, 190°C under the load of 2.16 kg) of 1.63 g/10min. , and a molecular weight 
distribution (Mw/Mn) measured by GPC of 3.5. 

[0354] The copolymer also had percentage of the n-decane soluble content [W] off 0.25% by weight, and solubility 
10 parameter (Xf) determined by calculation of the copolymer was 8.48. 

(Production Example 2 ) 

[0355] Ethylene/1 -hexene copolymer (ii) as shown in Table 1 was prepared by the procedure simitar to that of Produc- 
ts tion Example 1. 



Table 1 





Production Example 1 


Production Example 2 


Low density polyethylene 
produced by high-pres- 
sure method 


Polymer 


i 


ii 


iii 


Density (g/cm?) 


0.928 


0.908 


0.923 


MFR(g/10min) 


1.63 


1.95 


0.51 


Mw/Mn 


3.5 


3.0 




W(wt%) 


0.25 


0.54 




Comonomer type 


1 -hexene 


1 -hexene 




content (wt%) 


7.5 


13.5 




Swell ratio 
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(Production Example 3 ) 

[Synthesis of polyolefin containing carboxylic acid group] 

40 [0356] A glass separable flask (inner volume. 2 liters) was charged with 500 g of polyethylene wax (weight average 
molecular weight, 900; density, 0.950 g/cm 3 ) in nitrogen atmosphere, and the temperature was raised to 160°C to melt 
the wax. To the molten wax were added dropwise 26.3 g of maleic anhydride and 5.2 g off di-tert-butylperoxide sepa- 
rately from different conduits in 5 hours. 

[0357] After completing the addition, the reaction was allowed to proceed for another 1 hour by maintaining the tem- 
45 peratureat 160°C. 

[0358] After the completion of the reaction, the system was evacuated to 5 mmHg, and the reaction residue was 
removed for 30 minutes. 

[0359] The reaction product in molten state was collected, and allowed to cool to room temperature to obtain a poly- 
olefin containing a carboxylic acid group (MPO-1). 
so [0360] The thus obtained MPO-1 had a maleic anhydride content of 5% by weight and a weight average molecular 
weight of 1500. 

(Production Example 4 ) 

55 [0361 ] The procedure of Production Example 3 was repeated except that the polyethylene used was the one having 
a weight average molecular weight of 2000 and a density of 0.970 g/cm 3 to obtain a polyolefin containing a carboxylic 
acid group (MPO-2). 

[0362] The thus obtained MPO-2 had a maleic anhydride content of 5% by weight and a weight average molecular 
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(Production Example 5 ) 

[0363] The procedure of Production Example 3 was repeated except that the polyethylene used was the one having 
a weight average molecular weight of 5500 and a density of 0.970 gfcm 3 to obtain a potyolefin containing a carboxyiic 
acid group (MPO-3). 

[0364] The thus obtained MPO-3 had a maleic anhydride content of 5% by weight and a weight average molecular 
weight of 8500. 

(Example 1) 

[0365] A glass separable flask (inner volume. 2 liters) was charged with 578 g of montan acid wax (manufactured by 
Hoechst under the trade name of Hoechst Wax S), 422 g of polyaxyethytene lauryl ether (containing 5 moles of oxyeth- 
ylene unit) and 2.5 g of methanesuffonic acid in nitrogen atmosphere, and the temperature was raised to 190°C with 
stirring to melt the reaction mixture. 

[0366] The reaction system was then evacuated to 5 mmHg, and the reaction was allowed to proceed for 4 hours with 
stirring. 

[0367] After the completion of the reaction, the reaction product in molten state was recovered, and allowed to cool 
to room temperature to obtain a triblock oligomer (hereinafter referred to as TBO-1"). 

[0368] Infrared absorption spectrum of the thus obtained trfclock oligomer TBO-1 was measured that adsorption band 
by C=0 stretching vibration assigned to a carboxyiic add group was completely quenced and changed to adsorption 
band by C=0 stretching vibration assigned to carboxyiic acid ester, and was jderrtrficated have a structure represented 
by the fbrmulae^HesCOOfC^H^-C^l^s. 

[0369] The thus obtained triblock oligomer TBO-1 had a weight average molecular weight measured by QPC of 670. 
[0370] The results are shown in Table 2. 

(Examples 2 to 17) 

[0371 ] The procedure of Example 1 was repeated except that the higher fatty acid or the polyolef in containing carbox- 
yiic acid group and the polyoxyalkylene compound or the potyoxyalkylene shown in Table 2 were used to synthesize the 
triblock oligomers. The thus obtained triblock oligomers were confirmed for their triblock oligomer structure as in the 
case of Example 1. 

[0372] The results are shown in Table 2. 
(Comparative Examples 1 to 4) 

[0373] The procedure of Example 1 was repeated except that the higher fatty acid or the poyolefin containing carbox- 
yiic acid group and the polyoxyalkylene compound or the polyoxyalkylene shown in Table 2 were used to synthesize the 
triblock oligomers. 

[0374] The results are shown in Table 2. 
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* » 

(Examples 18 to 35) 

[0375] "The compositions having the constitution as shown in Table 3 were prepared by blending the resins as shown 
in Table 1 under the conditions as shown below, and the compositions were blown extruded under the conditions as 
5 shown below to produce trilayer films of 1 00 urn thick (outer layer/intermecfiate layer/inner layer = 20 jim/60 m/20 jim). 
The resulting films were evaluated, and the results are shown in Table 4. 

[Conditions of Mixing] 

w [0376] 

Extruder: twin screw extruder of 30 mm diameter manufactured by Plato K.K.; Mixing temperature: 190°C. [Condi- 
tions of blown extrusion] 

Extruder: 3 layer extruder manufactured by Alpine; die diameter: 400 mm; extrusion temperature: 200°C; foled 
is width: 1500 mm. 

[Additives] 

[0377] 

20 

Weathering agent: Cimasorb 944TM (manufactured by Ciba-Geigy, Hals stabilizer) 
Hydrotalcite: DHT4A (manufactured by Kyowa Chemical K.K.) 

Surfactant (a) (SF-1): a mixture of 20% of glycerin monostearate, 60% of diglycerin mono- and distearates, and 
20% of polyoxyethylene sorbrtan mono- and distearates. 
25 Surfactant (b): a mixture of 25% of glycerin monostearate, 70% of diglycerin stearate, and 5% of diethanol stear- 
ylamine. 

Antimist agent: fluorine-containing surfactant (manufactured by Asahi Qlass K.K., KC-14) 

UV absorbent: benzotriazole absorbent (or benzophenol absorbent) (manufactured by Ciba-Geigy) 



30 

Table 3-1 









Ex.18 


Ex.19 


Ex. 


20 Ex. 


21 Ex. 22 




Outer layer 


Resin blend ratio 


i/iii 


4- 


4- 


4- 


4- 


35 




(wt/wt) 


=85/15 














Weathering agent (wt%) 


0.2 


4- 


4- 


4- 


4- 






Hydrotalcite (wt%) 


3.0 


4- 


4- 


4- 


4- 


40 




Layer thickness (jim) 


20 


<- 


4- 


4- 


4- 


Intermediate layer 


Resin blend ratio 
(wt/wt) 


ii/iii 
=85/15 


4- 


<- 


4- 


4- 






Weathering agent (wt%) 


0.2 


<- 


<- 


4- 


4- 


45 




Hydrotalcite (wt%) 


7.0 


<- 


4- 


4- 


4- 






Layer thickness (ym) 


60 


<- 


<- 


4- 


4- 




Inner layer 


Resin blend ratio 


ii/iii 


4- 


4- 


4- 


4- 


50 




(wt/wt) 


=85/15 












Antifogging agent (wt%) 


TBO-1 


TBO-2 


TBO-3 


TBO-4 


TBO-5 








5.0 


5.0 


5.0 


5.0 


5.0 






Weathering agent (wt%) 


0.1 


<- 


4- 


4- 


4- 


55 




Hydrotalcite (wt%) 


0 


4- 


4- 


4- 


4- 






Layer thickness (*im) 


20 


<- 


4- 


4- 


4- 
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Table 3-2 







Cv 

CX. £0 


Cv OA 
CX. £4 


EX. £9 






Outer layer 


Resin blend ratio 


t/iii 


<— 


4- 


^ — 






(wt/wt) 


=85/15 












Weathering agent (wt%) 


ft o 

0.2 


<— 


4— 


4— 


4— 




Hydrotaicite (wt%) 


Q ft 


4— 


4- 


4~ 


* — 




Layer thickness (jim) 


20 


4- 


4— 


4— 


4— 


Intermediate layer 


Resin blend ratio 


ii/iii 


4- 


4— 


4— 


4— 




(wt/wt) 


=85/15 












Weathering agent (wt%) 


0.2 


<- 


4- 


4- 


4- 




Hydrotalcrte (wt%) 


7.0 


4- 


4- 


4— 


4— 




Layer thickness (jim) 


60 


4- 


4- 


4- 


4— 


inner layer 




ii/iii 


^— 


4— 


4- 


4— 




(wtAvt) 


=85/15 












Antifogging agent (wt%) 


TBO-6 


TBO-7 


TBO-8 


TBO-9 


TBO-10 






5.0 


5.0 


5.0 


5.0 


5.0 




Weathering agent (wt%) 


0.1 


4- 


<- 


4- 


4- 




Hydrotaicite (wt%) 


0 


4- 


4- 


4- 


4- 




Layer thickness (nm) 


20 


4- 


<- 


4- 


4- 



Table 3-3 







Ex.28 


Ex.29 


Ex.30 


Ex. 31 


Ex.32 


Outer layer 


Resin blend ratio 


i/iii 


4- 


4- 


4- 


4- 




(wt/wt) 


=85/15 












Weathering agent (wt%) 


0.2 


4- 


4- 


4- 


4- 




Hydrotalcrte (wt%) 


3.0 


4- 


4- 


4- 


4- 




Layer thickness (urn) 


20 


4- 


4- 


4- 


4- 


Intermediate layer 


Resin blend ratio 


ii/iii 


4- 


4- 


4- 


4- 




(wt/wt) 


=85/15 












Weathering agent (wt%) 


0.2 


4- 


4- 


4- 


4- 




Hydrotaicite (wt%) 


7.0 


4- 


4- 


4- 


4- 




Layer thickness bun) 


60 


4- 


4- 


4- 


4- 
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Table 3-3 (continued) 







Ex. 28 


Ex.29 


Ex 30 


Ex.31 


Ex.32 


Inner layer 


Resin blend ratio 


ii/iii 


4- 


4- 


4- 


<- 




(wt/wt) 


=85/15 












Arrtifogging agent (wt%) 


TBO-11 


TBO-12 


TBO-13 


TBO-14 


TBO-15 






5.0 


5.0 


5.0 


5.0 


5.0 




Weathering agent (wt%) 


0.1 


4- 


4- 


4- 


4- 




Hydrotalcrte (wt%) 


0 


4- 


4- 


4- 


4- 




Layer thickness Oim) 


20 


4- 


4- 


4- 


4- 



T5 



Table 3-4 







Ex 33 


Ex 34 


Ex.35 


Ex36 


Outer layer 


Resin blend ratio 


IAW 


4- 


4- 


4- 




(wt/wt) 


=85/15 










Arrtifogging agent (wt%) 


0 


0 


TBO-1 












5.0 






Weathering agent (wt%) 


0.2 


4- 


4- 


4- 




Hydrotalcrte (wt%) 


3.0 


4- 


4- 


4- 




Layer thickness (pm) 


20 


4- 


4- 


4- 


Intermediate layer 


Resin blend ratio 


ii/iii 


4- 


4- 


4- 




(wt/wt) 


=85/15 










Arrtifogging agent (wt%) 


0 


0 


TBO-1 












5.0 






Weathering agent (wt%) 


0.2 


4- 


4- 


4- 




HydrotaJcite (wt%) 


7.0 


4- 


4- 


4- 




Layer thickness ftim) 


60 


4- 


4- 


4- 


Inner layer 


Resin blend ratio 


ii/iii 


4- 


4- 


4- 




(wt/wt) 


=85/15 










Arrtifogging agent (wt%) 


TBO-16 


TBO-17 


TBO-1 


TBO-1 






5.0 


5.0 


5.0 


5.0 




Weathering agent (wt%) 1 


0.1 


4- 


4- 


4- 




Hydrotalcrte (wt%) 


0 


4- 


4- 


4- 




Layer thickness (nm) 


20 


4- 


4- 
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Table 3-5 









C.E.5 


C.E.6 


C.E.7 


C.E.8 


C.E.9 


5 


Outer layer 


Resin blend ratio 
(wt/wt) 


i/iii 
=85/15 


<- 


«— 


<— 


<— 






Weathering agent (wt%) 


0.2 


«- 


«— 


«- 


«— 


10 




Hydrotalcrte (wt%) 


3.0 


<- 


<— 




<— 






Layer thickness frim) 


20 


<- 


«- 


<- 


4- 




Intermediate layer 


Resin blend ratio 
(wt/wt) 


ii/fii 
=85/15 


<- 


<- 


<- 


4- 


15 




Weathering agent (wt%) 


0.2 


<- 


<- 


<- 


<- 






Hydrotalcrte (wt%) 


7.0 


<- 


«- 


«- 


4- 






Layer thickness (urn) 


60 


<- 


<- 


4- 


<- 


20 


Inner layer 


Kestn Dtena rano 
(wt/wt) 


ii/iii 
11/111 

=85/15 


^ — 




^ 


^ 






Antifogging agent (wt%) 


TBO-18 


TBO-19 


TBO-20 


TBO-21 


SF-1 








5.0 


5.0 


5.0 


5.0 


3.0 


25 




Weathering agent (wt%) 


0.1 


«- 


*- 


<- 


<- 






Hydrotalcrte (wt%) 


0 


<- 


<- 


<- 


«- 






Layer thickness frim) 


20 


4- 


<~ 


«- 


4- 



30 

(Example 36) 

[0378] The composition shown for the inner layer in Table 3 was mixed under the conditions as described above, and 
a monolayer film of 100 urn thick was formed by blown extrusion by repeating the procedure of Example 1 8. 
35 [0379] The resulting films were evaluated, and the results are shown in Table 4. 



(Comparative Examples 5 to 9) 

[0380] The procedure of Example 1 8 was repeated except that the constitution was as shown in Table 3 to produce 
40 trilayer films. 

[0381 ] The resulting trilayer films were evaluated, and the results are shown in Table 4. 



Table 4-1 





Ex.18 


Ex. 19 


Ex.20 


Ex.21 


Ex.22 


Ex 23 


Extrudability 


O 


O 


O 


o 


O 


O 


Initial antifog properties 


O 


O 


A 


A 


O 


O 


Prolonged antifog properties 




O 


A 


A 


O 


O 




Ex.24 


Ex.25 


Ex.26 


Ex.27 


Ex 28 


Ex.29 


Extrudability 


O 


A-O 


O 


A 


O 


O 


Initial antifog properties 


O 


O 


O 


o 


A-O 


A-O 


Prolonged antifog properties 


O 


O 


A-O 


A-O 


A-O 


A-O 
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Table 4-2 





Cy Oft 

ex. ou 


ex. 01 


Pv 

ex. o& 


ex. 00 


Pv 44 
ex. 0*f 


Pv 

ex. oo 


Extrudabilitv 




A-O 




o 


0 


O 
w 


Initial antifog properties 


o 


0 


0 


A 


A 


0 


Prolonged antifog properties 


o 


0 


0 


A 


A 


0 




Ex.36 


C.E.5 


C.E.6 


C.E.7 


C.E.8 


C.E.9 


Extrudability 


o 


X 


X 


0 


O 


O 


Initial antifog properties 


o 






X 


O 


O 


Prolonged antifog properties 


o 






X 


X 


X 



(Examples 37 to 42) 

[0382] The procedure of Examples 18 to 35 was repeated except that the modified polyolefin synthesized as 
20 described below was used as the agent for preventing migration of the antifbgging agent The film prepared was eval- 
uated for extrudability, initial antifog properties and prolonged antifog properties. The results are shewn in Tables 5 and 

6. 

[0383] A 1 .5 liter glass reaction vessel was charged with 600 g of high density polyethylene wax having a limiting vis- 
cosity fa] of 0. 1 3 dl/g and a density of 0.920 g/cm 3 , and the wax was melted by heating to 1 60°C. The temperature was 
25 maintained, and 1 9 g of maleic anhydride and 4 g of di-tert-butylperoxide were added dropwise for 3 hours. After com- 
pleting the addition, the reaction was allowed to proceed for another 1 hour, and the reaction mixture in the molten state 
was degassed to remove the volatile content under vacuum of 10 mm Hg fori hour. The degassed reaction mixture was 
cooled to room temperature to obtain modified polyolefin (herein after abbreviated as "W-3"). The resulting modified 
polyolefin had a limiting viscosity fa] of 0.16 dl/g and a grafted maleic anhydride content of 2.9% by weight. 

30 



Tables 









Ex.37 


Ex 38 


Ex.39 


Ex.40 


Ex.41 


Ex 42 


35 


Outer layer 


Resin blend ratio 
(wt/wt) 


i/iii 
«=85/15 


<- 


<- 


«- 


«- 


<- 






Surfactant (wt%) 


3.0 


3.0 


3.0 


3.0 


3.0 


3.0 






Antifogging agent- 


W-3 


W-3 






W-3 




40 




migration-prevent- 
ing agent (wt%) 


2.0 


2.0 






2.0 








Antifogging agent 


TBO-1 


TBO-1 


TBO-1 


TBO-1 






45 




(wt%) 


3.0 


5.0 


3.0 


3.0 








Weathering agent 
(wt%) 


0.2 


<- 


4- 


«- 


«- 


<- 






Hydrotalcrte(wt%) 


3.0 


<- 


<- 


<- 


4- 


<- 


50 




Layer thickness dim) 


20 


<- 


<- 


<- 


4- 
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Table 5 (continued) 







Ex. 37 


Ex.38 


Ex.39 


Ex.40 


Ex.41 


Ex.42 


Intermediate layer 


Resin blend ratio 
(wt/wt) 


ii/iii 
=85/15 


<- 


*- 


4- 


4- 


4- 




Surfactant (wt%) 


3.0 


3.0 


3.0 


3.0 


3.0 


3.0 




Antifogging agent- 
migration-prevent- 
ing agent (wt%) 


W-3 
2.0 


W-3 
2.0 




m 


W* 
2.0 






Antifogging agent 


TBO-1 


TBO-1 


TBO-1 


TBO-1 








(wt%) 


3.0 


5.0 


3.0 


5.0 


- 


- 




Weathering agent 

(WTJb) 


0.2 


<- 


4- 


«- 


4- 


4- 




Hydrotalcite (wt%) 


7.0 


<- 


4- 


4- 


4- 


4- 




Layer thicknese Gun) 


60 


4- 


4- 


4- 


4- 


4- 


Inner layer 


Resin blend ratio 
(wt/wt) 


ii/iii 
=85/15 




4- 


4- 


4- 


4- 




Surfactant (wt%) 


3.0 


3.0 


3.0 


3.0 


3.0 


3.0 




Arrtifoaaina aaent- 
migration-prevent- 
ing agent (wt%) 


W-3 
2.0 


W-3 

2.0 






W-3 
2.0 


_ 




Antifogging agent 


TpA 4 

TBU-1 


TQA H 


i DVJ-I 


TRO-1 


TRO-1 


TRO-1 




(wt%) 


3.0 


5.0 


3.0 


5.0 


3.0 


3.0 




Weathering agent 
(wt%) 


0.1 


<- 


4- 


4- 


4- 


4- 




Hydrotalcite (wt%) 


0 


<r- 


4- 


4- 


4- 


4- 




Layer thickness Gun) 


20 


<- 


4- 


4- 


4- 


4- 



Table 6 





Ex.37 


Ex.38 


Ex.39 


Ex.40 


Ex.41 


Ex.42 


Extrudability 


O 


O 


O 


o 


o 


O 


Initial antifog properties 


O 


O 


O 


o 


o 


O 


Prolonged antitog properties 


O 


O 


O 






A 



(Examples 43 to 46) 

[0384] The procedure of Example 1 was repeated except that the higher fatty acid or the poyolef in containing carta* 
ylic acid group and the polyoxyalkylene compound shown in Table 7 were used to synthesize the triblock oligomers. 
[0385] The results are shown in Table 8. 
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Table 7 





Ex.43 


Ex.44 


Ex.45 


Ex.46 


Higher fatty acid or 


montan 


montan 


montan 


ethy I ene-methacr y I i c 


polyolefin containing 


acid 


acid 


acid 


acid 


carboxyl ic acid 


wax 


wax 


wax 


copolymer wax (AC5120 










manufactured by Alii ed) 


(g) 












TIC 

lib 


Z/O 


lb? 




Polyoxyalkylene compound 


POA-2 


POA-3 


POA-4 


rUA-3 














225 


724 


831 


240 


Methanesuifonic acid 










(g) 


3.3 


1.2 


0.7 


1.5 


Mw 


430 


740 


1400 


2500 


Solubility parameter 










(Xj) 


8.62 


9.11 


9.32 


8.74 


Abbreviation 


TBO-22 


TBO-23 


TBO-24 


TBO-25 



Abbreviation 


Polyoxyalkylene compound 


POA-2 


reMCAO^-CH, 


POA-3 


HO-tC^Wa-C,^ 


POA-4 


HO-t^OJw-CA-CA 



(Examples 47 and 48) 

[0386] The procedure of Example 1 was repeated by using the composition of the constitution as shown in Table 8 to 
produce trilayer films (outer layer/intermecfiate layer/inner layer = 20 \isn/60 urn/20 pm) by blown extrusion. The films 
prepared were evaluated, and the results are shown in Table 8. 

(Comparative Examples 10 to 12) 

[0387] The procedure of Example 1 was repeated except that the composition of the constitution as shown in Table 
8 was used to produce the films. The films prepared were evaluated, and the results are shown in Table 8. 



Table 8 





Ex.47 


Ex.48 


C.E. 10 


C.E. 11 


C.E. 12 


Thermoplastic resin (F) 


Polymer ii 


Polymer ii 


Polymer ii 


Polymer ii 


Polymer ii 
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Table 8 (continued) 





Ex.47 


Ex.48 


C.E. 10 


C.E. 11 


C.E. 12 


(parts by weight) 


100 


100 


100 


100 


100 


Antifogging agent (J) 
(parts by weight) 


TBO-1 

5.3 


TB022 
5.3 


TBO-23 
5.3 


TBO-24 
5.3 


TBO-25 
5.3 


Average particle diameter (m) 


0.23 


0.21 


0.50 


0.48 


0.28 


Lw/Lh 


1.33 


1.29 


3.17 


2.00 


3.20 


Average distance between gravity center 
(m) 


0.83 


0.80 


1.96 


2.66 


0.89 


Oxygen atom number/carbon atom number 
ratio 


20 


22 


8 


6 


12 


Initial antifog properties 


O 


O 


X 


X 


o 


Prolonged antifog properties 


O 


O 


X 


X 


X 



(Examples 49 to 62) 

[0388] The procedure of Examples 37 to 42 was repeated except that each layer were of the constitution as shown 
in Table 9 to produce trilayer films by blown extrusion. The films prepared were evaluated, and the results are shown in 
Table 10. 



Table 9-1 







Ex.49 


Ex.50 


Ex.51 


Ex.52 


Ex.53 


Outer layer 


Resin blend ratio 


i/iii 


i/iii 


i/iii 


i/iii 


i/iii 




(wt/wt) 


=85/15 


=85/15 


=85/15 


=85/15 


=85/15 




Surfactant (a) (wt%) 














Surfactant (b) (wt%) 


3.0 


3.0 


3.0 


3.0 


3.0 




Antifogging agent-migration- 


W-3 


W-3 






W-3 




preventing agent (wt%) 


2.0 


2.0 






2.0 




Antifogging agent (wt%) 


TBO-1 


TBO-1 


TBO-1 


TBO-1 








3.0 


5.0 


3.0 


5.0 






Weathering agent (wt%) 


0.2 


0.2 


0.2 


0.2 


0.2 




Hydrotalcrte (wt%) 


3.0 


3.0 


3.0 


3.0 


3.0 




Antimist agent (wt%) 














UV absorbent (wt%) 














Layer thickness (jim) 


20 


20 


20 


20 


20 
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Table 9-1 (continued) 







bX.4y 


txou 




Cv >>9 


Cv ^fx 

CA.OO 


Intermediate layer 


Resin blend ratio 


ii/iii 


4— 


4— 


4— " 


4 — 




\WUTflJ 


=85/15 












ounaciam \n) iwnoj 














Surfactant (h\ fwt%l 


3.0 


3.0 


3.0 


3.0 


3.0 




Aritifoaai na aasnt-mioration- 


W-3 


W-3 






W-3 




preventing agent (wt%) 


2.0 


2.0 






2.0 




Mriumgging agent \wnoj 


TBO-1 


TBO-1 


TBO-1 


TBO-1 








3.0 


5.0 


3.0 


5.0 






\A#Ao4nArinn an ant AmMEA 

WvoUienng ayeru ynVToj 


n 9 


0 2 


0.2 


0.2 


0.2 




MurtrntnlnrtA fwttM 


7.0 


7.0 


7.0 


7.0 


7.0 




MiiuiiuoI ayeru ^wr»J 














1 IV/ aHennSant /urtOLV 
UV bDSuiubiii ^WTtdJ 














Layer thickness Qim) 


60 


60 


60 


00 


OU 


Inner layer 


Resin blend ratio 


II/III 


<— 


4— 


4— 


4— 






=85/15 












Surfactant (a) (wt%) 














Qnrfartarrt /M fa/t^A) 
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3.0 


3.0 


3.0 


3.0 




An+rfrvviinn anont-minrafinn- 




W-3 






W-3 




preventing agent (wt%) 




2.0 






2.0 




ArTuTOgging agern \wr»j 


TRO-1 


TRO-1 


TRO-1 


TRO-1 


TBO-1 






3.0 


5.0 


3.0 


5.0 


3.0 




Weathering agent (wt%) 


0.1 


0.1 


0.1 


0.1 
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Hydrotalctte (wt%) 














Antimist agent (wt%) 














UV absorbent (wt%) 














Layer thickness Oim) 


20 


20 


20 


20 


20 
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Table 9-2 









Ex. 54 


Ex. 55 


Ex. 56 


Ex. 57 


Ex. 58 


0 


Outer layer 


Resin blend ratio 


i/iii 


i/iii 


i/iii 


i/iii 


i/iii 






(wt/wt) 


«85/15 


-85/15 


-85/15 


-85/15 


-85/15 






Surfactant (a) (wt%) 


- 


- 


- 


- 




10 




Surfactant (b) (wt%) 

Antifogging agent-migration- 
nrfiK/drrtirKS aoent fwt%) 


3.0 

• 

■ 


3.0 
W-3 
2.0 


3.0 
- 

■ 


3.0 
W-3 
2.0 


3.0 

■ 






Antifogging agent (wt%) 


• 


- 


- 


- 


■ 


10 




Weathering agent (wt%) 


0.2 


0.2 


0.2 


0.2 


0.2 






Hydrotalctte (wt%) 


3.0 


3.0 


3.0 


3.0 


3.0 






Antimist agent (wt%) 












20 




UV absorbent (wt%) 








2.5 


2.5 






Layer thickness (m) 


20 


20 


20 


20 


20 




Intermediate layer 


Resin blend ratio 


<- 


ii/iii 


ii/iii 


ii/iii 


ii/iii 






(wt/wt) 




=85/15 


-85/15 


-85/15 


=85/15- 


25 




Surfactant (a) (wt%) 


- 


■ 




• 


3.0 






Surfactant (b) (wt%) 


3.0 


3.0 


3.0 


3.0 


■ 


30 




Antifogging agent-migration- 
prevennng agent. \wr»j 

Antifogging agent (wt%) 


- 
- 


W-3 
2.0 


■ 

- 


W-3 
2.0 


■ 
- 

0.2 


35 




Weathering agent (wt%) 


0.2 


0.2 


0.2 


0.2 


10.0 




Hydrotalcite (wt%) 


7.0 


10.0 


10.0 


10.0 


0.1 






Antimist agent (wt%) 




0.1 


0.1 


0.1 


2.5 






UV absorbent (wt%) 








2.5 


60 


40 




Layer thickness (m) 


60 


60 


60 


60 





45 



50 
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Table 9-2 (continued) 
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2.0 




2.0 
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TBO-1 


TBO-1 


TBO-1 


TBO-1 




AntHbgging agent (wt%) 


3.0 


3.0 


3.0 


3.0 


3.0 




Weathering agent (wt%) 


0.1 


0.1 


0.1 


0.1 


0.1 




Hydrotalcite (wt%) 














Arrtimist agent (wt%) 




0.1 


0.1 


0.1 


0.1 




UV absorbent (wt%) 








0.2 


0.2 




Layer thickness (m) 


20 


20 


20 


20 


20 
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26 
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Table 9-3 (continued) 
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26 
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Table 10-2 





Ex 56 


Ex.57 


Ex.58 


Ex.59 


Ex.60 


Ex.61 


Ex.62 


Extrudability 
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O 
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Initial antifog properties 
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0 
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O 


0 


O 


O 


Prolonged antifog properties 


O 


O 


O 


O 


0 


o 


O 



INDUSTRIAL UTILITY 

[0389] The novel triblock oligomer of the present invention can be blended in a thermoplastic resin as an antrfogging 
agent and the thus prepared resin composition exhforts excellent and stable antistatic performance and antifbgging 
performance immediately after the extrusion and for a prolonged period. 

[0390] The thermoplastic resin composition of the present invention contains the trfolock oligomer as described 
above, and therefore, the resin composition exhibits antistatic and antifbgging performance and such performance lasts 
for a prolonged period at a stable level. 

[0391 ] The antifog extruded/molded article of the present invention exhibits antistatic and antifbgging performance as 
early as immediately after its extrusion, and such antistatic and antrfogging performance continues at a level higher than 
the conventional articles. The antifog extrudedAnoided article containing the triblock oligomer of the present invention 
as an antifbgging agent is particularly excellent in such performance. 

Claims 

1 . A triblock oligomer (A) which has a structure represented by the following general formula (I): 

A-6— C (I) 

wherein A has a structure represented by the following general formula (II): 

R 1 —X— (II) 

wherein R 1 represents a straight chain or branched alkyl group or alkenyl group containing 10 to 40 carbon 
atoms, or a homopolymer or a copolymer of an a-olefin containing 2 to 4 cartoon atoms, and X represents oxy- 
gen atom, OC(»0), C(«0)0, OC(=0)0, NHC(-O), or C(-0)NH; 
B has a structure represented by the following general formula (III): 



-4r 2 -o) — (r 3 — o4- ( hi ) 



wherein R 2 and R 3 represent a straight chain or branched alkylene group containing 1 to 4 carbon atoms and 
R 2 and R 3 are different from each other, m is an integer of 1 to 30, and n is an integer of 0 to 29 with the proviso 
that m + n s 30; and 

C has the structure represented by the following general formula (IV): 

— R 4 — Y — R 5 (IV) 

wherein R 4 represents a straight chain or branched alkylene group containing 1 to 4 cartoon atoms, Y repre- 
sents oxygen atom, OC(=0), C(=0)0, OC(eO)0, NHC(oO), or C(=0)NH, and R 5 represents hydrogen atom, 
a straight chain or branched alkyl group, alkenyl group, or aryl group containing 1 to 40 cartoon atoms, or a 
homopolymer or a copolymer of an a-olefin containing 2 to 4 cartoon atoms; and 

which has a weight average molecular weight measured by gel permeation chromatography in the range of 100 
to 8000. 
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2. A triblock oligomer (A) according to claim 1 which has a weight average molecular weight measured by gel perme- 
ation chromatography of 500 to 8000. 

3. A triblock oligomer (A) according to claim 1 or 2 wherein said triblock oligomer (A) is a reaction product of a higher 
fatty acid (B) containing 10 to 40 carbon atoms or a polyolefin having a carbcxylic acid group (C) with a polyoxy- 
alkylene compound (D) represented by the following general formula (V): 



Z^R 2 -0^-fR 3 -0^-R 4 — O— R s (V) 



wherein R 2 , R 3 and R 4 represent a straight chain a branched alkylene group containing 1 to 4 carbon atoms 
and R 2 and R 3 are different from each other, R 5 represents a straight chain or branched afkyl group, alkenyl 
group, or aryl group containing 1 to 40 carbon atoms, or a homopolymer or a copolymer of an a-olef in contain- 
ing 2 to 4 carbon atoms, Z represents OH or Nhfe, m is an integer of 1 to 30, and n is an integer of 0 to 29 with 
the proviso that m + n s 30; or a polyaxyalkytene compound (E) represented by the following general formula 
(VI): 



Z-fR 2 -o4 — (-R 3 — 0-) — R 4 — Z (V!) 



wherein R 2 , R 3 and R 4 represent a straight chain or branched alkylene group containing 1 to 4 carbon atoms 
and R 2 and R 3 are different from each other, Z represents OH or NH2, m is an integer of 1 to 30, and n is an 
integer of 0 to 29 with the proviso that m + n s 30. 

4. A triblock oligomer (A) according to claim 3 wherein said higher fatty acid (B) is a higher fatty acid containing 10 to 
40 carbon atoms obtained by oxidation or hydrolysis of a natural wax 

5. An antifogging agent characterized in that said agent comprises a triblock oligomer (A) of claim 1 or 2. 

6. A thermoplastic resin composition characterized in that said composition comprises a thermoplastic resin (F) and 
0.1 to 20 parts by weight of the triblock oligomer (A) of claim 1 or 2 per 1 00 parts by weight of the thermoplastic 
resin (F). 

7. A thermoplastic resin composition characterized in that said composition comprises a thermoplastic resin (F), 0.1 
to 20 parts by weight of the triblock oligomer (A) of claim 1 or 2, and 0.01 to 30 parts by weight of a surfactant (Q) 
per 1 00 parts by weight of the thermoplastic resin (F). 

8. A thermoplastic resin composition characterized in that said composition comprises a thermoplastic resin (F), 0.1 
to 20 parts by weight of the triblock oligomer (A) of daim 1 or 2, 0.01 to 30 parts by weight of a surfactant (Q), and 
0.01 to 30 parts by weight of an agent for preventing migration of the antifogging agent (H) selected from the group 
consisting of a hydrocarbon resin, a modified polyolefin, an oxidized polyolefin and a natural wax per 100 parts by 
weight of the thermoplastic resin (F). 

9. A thermoplastic resin composition according to any one of claims 6 to 8 wherein said thermoplastic resin (F) is at 
least one thermoplastic resin selected from the group consisting of a polyolefin, a polyvinyl chloride, and an ethyl- 
ene-vinyl acetate copolymer. 

10. An antifog extruded/molded article comprising a thermoplastic resin (F) and an antifogging agent (J) wherein ratio 
(O/C) of number of oxygen atoms to number of carbon atoms on the surface of the extruded/molded article is at 
least 10/100, characterized in that 
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said arrtifogging agent (J) is dispersed in the surface region of at least 5 urn thick in the conditions such that: 
the average particle diameter is in the range of 0.05 to 0.5 |im; 

ratio Lw/Lh of average particle diameter in the direction of major axis (Lw) to average particle diameter in the 
direction of minor axis (Lh) of the dispersed particles is up to 3.0; and 
5 average distance between gravity center of the dispersed particles is up to 1 .5 ^m. 

1 1 . An antifog extruded/molded article according to claim 1 0 wherein said arrtifogging agent (J) contains within its mol- 
ecule at least one of the functional groups represented by the following formula (J-1) to (J-5): 

wherein R 6 represents a straight chain or branched alkylene group containing 1 to 4 carbon atoms, R 7 repre- 
sents hydrogen atom or a straight chain or branched alkyl group containing 1 to 22 carbon atoms, and p is an 
integer of 1 to 30; 

75 

•OH; (J-2) 

-SO3X (J-3) 

20 wherein X represents hydrogen atom or Na, K or Li; 

-N + (R) 3 Q* (J-4) 

wherein the three R in the formula may be the same or different and may represent hydrogen atom or an alkyl 
25 group containing 1 to 3 carbon atoms, and Q represents CI, Br or I; 

^♦(RfcCOO- (J-5) 

wherein the two R in the formula may be the same or different and may represent hydrogen atom or an alkyl 
30 group containing 1 to 3 carbon atoms. 

12. An antifog extruded/molded article according to claim 10 or 11 wherein said arrtifogging agent (J) has a weight 
average molecular weight measured by gel permeation chromatography of 100 to 8,000, and an absolute value of 
the difference (dX o |Xf - Xj| ) between solubility parameter value of said thermoplastic resin (F) (Xf) and solubility 

35 parameter value of said arrtifogging agent (J) (Xj) of 0 to 1 (cal/ml) 1/2 . 

13. An antifog extruded/molded article according to claim 10 or 11 wherein said arrtifogging agent (J) has a weight 
average molecular weight measured by gel permeation chromatography of 100 to 5,000. 

40 14. An antifog extruded/molded article according to any one of claims 10 to 13 wherein said thermoplastic resin (F) is 
a polyolef in, and said arrtifogging agent (J) has a value of solubility parameter of 7 to 9 (cal/ml) 1/2 . 

1 5. An antifog extruded/molded article according to any one of claims 10 to 14 wherein said arrtifogging agent (J) has 
a structure represented by the following general formula (I): 

45 

A — B — C (I) 

wherein A has a structure represented by the following general formula (II): 

so R 1 — X— (II) 

wherein R 1 represents a straight chain or branched alkyl group or alkenyl group containing 10 to 40 carbon 
atoms, a a homopotymer or a copolymer of an a-olefin containing 2 to 4 carbon atoms, and X represents oxy- 
gen atom, OC(=0). C(«0)0, OCf-OJO, NHC(=0), or C(=0)NH; 
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B has a structure represented by the following general formula (III): 
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(III) 



wherein R 2 and R 3 represent a straight chain or branched alkylene group containing 1 to 4 carbon atoms and 
R 2 and R 3 are different from each other, m is an integer of 1 to 30, and n is an integer of 0 to 29 with the proviso 
that m + ns30; and 

C ha6 the structure represented by the following general formula (IV): 



wherein R 4 represents a straight chain or branched alkylene group containing 1 to 4 carbon atoms, Y repre- 
sents oxygen atom, OC(=0), C(°0)0, OC(-0)0, NHC(*0), or C(=0)NH, and R 5 represents hydrogen atom, 
a straight chain or branched alkyl group, alkenyl group, or aryl group containing 1 to 40 carbon atoms, or a 
homopofymer or a copolymer of an aolefin containing 2 to 4 carbon atoms; and has a weight average molec- 
ular weight measured by gel permeation chromatography in the range of 100 to 8000. 

16. An antifog extruded/molded article according to any one of claims 10 to 15 wherein said antifogging agent (J) is a 
reaction product of a higher fatty acid (B) containing 10 to 40 carbon atoms or a potyolefin having a carboxylic acid 
group (C) with a polyoxyalkytene compound (D) represented by the following general formula (V): 



wherein R 2 , R 3 and R 4 represent a straight chain or branched alkylene group containing 1 to 4 carbon atoms 
and R 2 and R 3 are different from each other, R 5 represents a straight chain or branched alkyl group, alkenyl 
group, or aryl group containing 1 to 40 carbon atoms, or a homopolymer or a copolymer of an a-olef in contain- 
ing 2 to 4 carbon atoms, Z represents OH or NH 2 , m is an integer of 1 to 30, and n is an integer of 0 to 29 with 
the proviso that m + n s 30; or a polyoxyalkytene compound (E) represented by the following general formula 
(VI): 



wherein R 2 , R 3 and R 4 represent a straight chain or branched alkylene group containing 1 to 4 carbon atoms 
and R 2 and R 3 are different from each other, Z represents OH or NH 2> m is an integer of 1 to 30, and n is an 
integer of 0 to 29 with the proviso that m + n a 30. 

17. An antifog extruded/molded article according to any one of claims 10 to 16 wherein said antifogging agent (J) is a 
reaction product of a polyolefin having a carboxylic acid group (C) or a higher fatty acid containing at least 16 car- 
bon atoms or a derivative thereof (B-1) with a polyoxyalkytene compound (D) represented by the following general 
formula (XVIII): 



— R 4 — Y — R 5 



(IV) 




(V) 




(VI) 



MR 6 -0>p-R 7 



(XVIII) 
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wherein L represents OH or NH2. R 6 represents a straight chain or branched alkylene group containing 1 to 4 
carbon atoms, R 7 represents a straight chain or branched alkyl group containing 1 to 22 carbon atoms, and p 
is an integer of 1 to 30. 

18. An antifog extruded/molded article according to claim 16 or 17 wherein said higher fatty acid (B) is a higher fatty 
acid containing 10 to 40 carbon atoms obtained by oxidation or hydrolysis of a natural wax. 

19. An antifog extruded/molded article according to any one of claims 10 to 18 characterized in that said 
extruded/molded article comprises a thermoplastic resin (F), and 0. 1 to 20 parts by weight of said antifbgging agent 
(J) per 100 parts by weight of the thermoplastic resin (F). 

20. An antifog extruded/molded article according to any one of claims 10 to 18 characterized in that said 
extruded/molded article comprises a thermoplastic resin (F), 0.1 to 20 parts by weight of said antifogging agent (J), 
and 0.01 to 30 parts by weight of a surfactant (Q) per 1 00 parts by weight of the thermoplastic resin (F). 

21. An antifog extruded/molded article according to any one of claims 10 to 18 characterized in that said composition 
comprises a thermoplastic resin (F), 0.1 to 20 parts by weight of said antifbgging agent (J), 0.01 to 30 parts by 
weight of a surfactant (Q), and 0.01 to 30 parts by weight of an agent for preventing migration of the antifogging 
agent (H) selected from the group consisting of a hydrocarbon resin, a mocfified polyolefin, an oxidized polyolefin 
and a natural wax per 100 parts by weight of the thermoplastic resin (F). 

22. An antifog extruded/molded article according to any one of claims 10 to 21 wherein said thermoplastic resin (F) is 
at least one thermoplastic resin selected from the group consisting of a polyolefin, a polyvinyl chloride, and an eth- 
ylene-vinyl acetate copolymer. 

23. An antifog extruded/molded article according to any one of claims 10 to 22 wherein said article is a film. 

24. An antifog extruded/molded article according to claim 23 wherein said film is a f Dm for agricultural purpose. 
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because they relate to subject matter not required to be searched by this Authority, namely: 



Claims Not.: 



s they relate to parts of the international application that do not comply with the 
extent that no meaningful international search can be carried out, specifically: 



requirements to s 



3. Q Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Role 6.4(a). 



Box II Observations where tmity of inmittoa b lacking 



This International Searching Authority found multiple inventions in this international application, as Callows: 

Claims 1 to 9 relate to inventions of oligomers, ant i fogging agents 
comprising the oligomers, and compositions containing the oligomers 
respectively. However, claims 10 to 14 relate to inventions of moldings 
containing antifogging agents in which no specific antifogging agent as 
described in claims 1 to 9 is used. A conventional antifogging agent per 
se is not any special technical matter, so that there is no matter common 
to all of the claims. 

Further, there is no other common matter considered as a special technical 
matter in the sense of the second sentence of Rule 13.2 of the Regulations 
under the PCT, so that no technical relationship in the sense of Rule 13 

1. Qcj As all required additional search fees were timely paid by the applicant, this international search report coven all 

searchable claims. 

2. Q As all searchable daims could be searched without effort justifying an additional fee, this Authority did not invite payment 

of any additional fee. 

3. As only some of the required additional search fees were timely paid by the applicant, this international search report cavers 
only those daims for which fees were paid, specifically daims Nos.: 



4. Q No required additional search fees were timely paid by the applicant. Consequently, this international search 
restricted to the invention fust mentioned in the daims; it is covered by daims Nos.: 



Remark on Protest The additional search fees were accompanied by the applicant's protest. 

[x] No protest accompanied the payment of ad diti o n s ! search Sees. 
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of the Regulations under the PCT can be found among the inventions linked 
with each other. 

Thus, it is apparent that claims 1 to 14 do not comply with the requirement 
of unity of invention. 

Additionally, claims 15 to 24 relate to inventions according to claims 
10 to 14, so that claims 15 to 24 as veil as claims 1 to 14 do not comply 
with the requirement of unity of invention. 
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